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The TelePATH is a unique product that aims to provide an alternative to the 
Physical wire lines traditionaiiy used to connect public payphones to the central office 
(CO) of the public switched telephone network (PSTN). The primary benefit of the 
TelePATH over conventional wired systems is that it can provide service to locations 
once considered too remote, inaccessible or environmentally hostile. The TelePATH can 
also be used in temporary installations. The TelePATH provides a full-featured 
transparent wireless connection between a telephone and the wire back to 
the central office. 

The TelePATH also has marketable advantages when compared to wireless 
alternatives, particularly cellular payphone applications. Wireless cellular app.ications 
are restncted to areas where coverage (i.e. cellular infrastructure) is available The 
m TelePATH is a self-contained system that essentially replaces the wired connection 

g between the public payphone and the centra, office with a point-to-point wireless link and 

m therefore provides coverage wherever it is needed. Further, the TelePATH supports 

| 15 loop polarity answer supervision. This is the traditional method employed in wired 

ry telephone installations; in contrast, cell- and cordless-payphone solutions must rely on 

P less reliable approaches. 

□ The preferred embodiment of the TelePATH operates in the 900 MHz ISM 

j, y (Instrumentation, Scientific, and Medical) frequency band. Therefore, within certain 

m 20 power .eve.s, a radio license is not required for operation in most jurisdictions, resulting 

Q m s.gnrficant cost savings and added convenience over devices operating in other 

frequency bands. However, it need not be so limited. 

The TelePATH has been designed to be virtually transparent to the phone 
system. Though wire.ess, it appears to both the centra, office and phone as a pair of 
w.res connecting the two sides. Because of its transparency, the TelePATH does not 
need to interpret dialing digits; instead, it simply passes any in-band signal (voice 
modem, music, DTMF tones, etc.) as audio between the central office (CO) and 
telephone just like a wire. Further, out-of-band signals (including hook status loop 
polarrty, and ringing) are also passed between the telephone and central office just .ike a 
wre. As will be exp.ained in greater detail hereinafter, in-band signals are encoded in 
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. ADPCM (adaptive *M< pulse code modutdion,, wMe on-Cband signals a re 
binary coded and transmitted with every frame. 

***» rai ^ * — '0 fransmiffed power leveta which are governed by 
oratory agencies ,FCC in the US and .C in Canada,. Unlicensed narrow-band 
bansm,ss,on power is restricted severety which can be detrimental ,o range. Spread 
spectrum techniques are allowed much higher transmission ievels and could aid in 
extending range. 

Payphone call privacy is important sc the invention should employ voice 

0 ™ n ° r ^ a, ^ ,tra — Spread-spectrum technics can provide the 

0 stealthy operation. 

^"^'^""'^^ipntemcpayphonaslshouup^viderellabie 
robus, service; thereto™, the invention should be insensate ,o interference and 

mulb-pafh effects. Spread-specbum techniques offer Improved performance over 

1 (^l m dT h T PfefeTCd * Di - S ™ *~ Spectrum 
DSSS) . used, wh.cn chops the date into smai, pieces and spreads mem across the 

frequency domain. DSSS often, high immunity to interference and munipafh effects 

Commercial communications equipment (payphones, should provide bigh-qua,«y 

uTcod ' *" ,nVe, * 0n **" "*» — Z 

su^ codings are avaiiable, bu, in the preyed embodiment, the invenbon empioys 

ADPCM (adaptive differentia, pulse code modulation, and in particular, 32 Kbit per 

second ADPCM, which has been standardized under CCITT stendard G7 2 , 

which fT* Differen0a ' PU ' Se ^ MMUte " 0n <ADPCM > fe a coding ,„ 

which the cfference bebveen the speech aigna, and a prediction fhat has been made o, 

T^Ztr ' S ^ ^ ™ 9 •«%. - PCM. 

« the predion ,s accurafe then a,, difference between the real and predicted speech 
samples wil, have a lower vartance fhan the rea, speech samptee. and wll, be al7a ,y 
quaked with fewer b te than would be needed to quanta the original speech sam * 
The performance ,s aided by using adaptive prediction and quantization, so tha, the 
predator and difference quantize, adapt ,o th, changing charactenstios ofthe speech 
being cxfed. This coding gives reconsbucted speech almost as good as 64 «,» per 
second PCM (Pulse Code Modulation, coding. 
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-P-eendand^ 

approximately 40 ms so that dta. » " "* * ^ office > * 

Current,, we do no ST""" 1 ^ 9 ^ ~ 

*• ''thewiretesslink^ 

hook. W ' 00 ^ t0ne be P^nt to the user when going off- 

The system supports the following: 
Two wire loop start 
DTMF or pulse-dialling 
Loop reversal 
1200 baud (Bell 212) 

Bom' 8 ' r ^ COmPreMIOn "* °™ 

le.ep.one ne^ork (PSTN) ,*e ,t ^ ^ "'^ pub,ta «»ehed 

< 1 REN 

40 to 120 VAC ring detection 

600 Ohm AC impedance 
25 mA loop current max (could be increased) 
12 mA on/off hook detection threshold 
> 40 VACrms 20 Hz sinusoidal ringing voltage at 1 REN / 

a Nortel Millennium) ,ta ge at 1 REN (approx. 47 VACrms into 

-48 Vdc battery voltage 
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Hence, any device which can be plugged into a standard telephone outline can 
also be connected to the TelePATH, including for example: pulse and Touch-Tone™ or 
DTMF (dual tone multi-frequency) telephones, cordless telephones, computer modems 
or facsimile machines. As described above, the preferred embodiment is the application 
to payphone telephones. 

The TelePATH digital wireless link offers a cost effective solution for point to point 
voice and data communication. 

The TelePATH / Millenium has been designed specifically for the Nortel Millenium 
payphone and provides a full featured, transparent wireless connection. This system 
provides a robust, reliable and secure toll-quality wireless connection between a public 
telephone and the wire connection back to the central office. The Millenium telephone, 
for example, is operable to communicate status data back to the central office. The 
TelePATH encodes these data into 14.4 kbps digital modem format to communicate over 
the wireless link. 

Offering maximum flexibility in the deployment of public telephone, the TelePATH 
/ Millenium is effective for both temporary installation and sites where it is impractical to 
run wires due to man made or natural obstacles. 

Benefits: 

reduce installation cost; 

reduce installation time; 

portable public telephone access; 

effortlessly adapt to changes in site layout; 
• ISM band for license free operation; 

digital spread spectrum for quality, security and reliability; and 

distances from 100m to 5000m. 



Applications: 

construction sites; 
30 • agricultural use, such as house to barn; 
sporting events; 
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remote locations; 
exhibitions; 
demonstrations; 
institutional public phone; 
site testing and evaluation; and 
wireless last mile. 

While particular embodiments of the present invention have been shown and 
described, it is clear that changes and modifications may be made to such embodiments 
without departing from the true scope and spirit of the invention. 

The method steps of the invention may be embodiment in sets of executable 
machine code stored in a variety of formats such as object code or source code. Such 
code is described generically herein as programming code, or a computer program for 
simplification. Clearty, the executable machine code may be integrated with the code of 
other programs, implemented as subroutines, by external program calls or by other 
techniques as known in the art. 

The embodiments of the invention may be executed by a computer processor, 
ASIC or similar device programmed in the manner of method steps, or may be executed 
by an electronic system which is provided with means for executing these steps. 
Similarly, an electronic memory medium such a computer diskette, CD-Rom, Random 
Access Memory (RAM). Read Only Memory (ROM) or similar computer software storage 
media known in the art. can store code which may be executed to perform such method 
steps. As well, electronic signals representing these method steps may also be 
transmitted via a communication network. 

It would also be clear to one skilled in the art that this invention need not be 
limited to the communication devices described herein. 
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WHAT IS CLAIMED IS: 

1 . A communications interface comprising: 

means for receiving electrical signals from a standard telephony device; and 
means for converting and transmitting said received signals in a wireless frequency 
band. 



2. A communications interface comprising: 
means for receiving wireless transmitted signals; and 

means for converting said transmitted signals into electrical signals for a standard central 
office. 



3. A method of communication between a standard telephony device and a central 
q office comprising the steps of: 

|J receiving electrical signals from a standard telephony device; and 
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converting and transmitting said received signals in a wireless frequency band. 



4. A method of communication between a standard telephony device and a central 
;3 office comprising the steps of: 

receiving wireless transmitted signals; and 

converting said transmitted signals into electrical signals for a standard central office. 



A computer readable memory medium, storing computer software code 
executable to perform the steps of the method claimed in either of claims 3 or 4. 



6. 



A computer data signal embodied in a carrier wave, said computer data signal 
comprising a set of machine executable code being executable by a computer to 
perform the steps of the method claimed in either of claims 3 or 4. 
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TelePATH Millennii 




OVERVIEW 

The TelePATH Millennium provides a wireless link between a public telephone and its wire connection 
back to the central office. The system consists of two interface enclosures, two antennas, and two coaxial 
antenna cables. The "Line Interface" connects to the central office line. The "Phone Interface" connects to 
the phone. Figure xxx illustrates a pictorial of the system. 

Line Interface Phone Interface 

Connection Connection 
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2. HARDWARE 

The hardware of the line- and 
lo illustrated both devices. Bcrtji 
section which deals with the 
a block diagram of all sections 



I hone-interface device* are sufTicimtfy similar as Co allow a single diagram 
rt i devices arc identical by design wife the exception of the the T/R Interface 
spi :cific interfocing requirements of the phone and line aides, figure I shown 
' >f Ihe TelcPATHMfflexauum. Each block is described below. 
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MCU 

The MCU section is composed of an 8-bit microcontroller that drives an 1 1.0592 MHz crystal The 
microcontroller controls all aspects of device operation including oscillator frequency and PN sequence 
selection but it is not directly involved with data modulation. 

2.2 Test Port 

The Test Port section provides a serial link (19.2 kbps maximum) between the TelePATH and a computer 
This port is used during device configuration and testing phases. 

2.3 Channel Select 

The Channel Select section allows user input for selection of one of eight communications channels 

2.4 MCU Supervisor 

The MCU Supervisor section monitors power supply quality and MCU operation and provides a hardware 
reset signal when appropriate. 

2.5 Non-volatile Memory 

The Non-volatile Memory section provides a non-volatile memory space for configuration parameter 
storage and retrieval 

2.6 Gaussian Mean Shift-Key (GMSK) Radio Module 

The GMSK Radio Module is a complete radio transceiver module. The transmit chain filters base-band 
data with a Gaussian spectral shape. The resulting signal then directly modulates the VCO in the 902 - 928 
J^ot^' 1 ? C receiver chain Performs down-conversion of RF to IF (44 MHz) and then demodulates the 
GMSK IF to base-band. The module operates in time-division duplex mode (TDD) with a 9 ms cycle time 
and so cannot transmit and receive simultaneously. The on-board VCO accepts its 16.384 MHz reference 
clock from the Spread Spectrum Transceiver module. The GMSK radio module functional block diagram 
is shown in Figure 2. B 
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Figure 3: GMSK Radio Module Block Diagram 
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Spread Spectrum Transceiver 

The Spread Spectrum Transceiver module performs a variety of functions including TDD control, data 
spreading/de-spreading, reference clock generation, and radio and ADPCM codec interfacing. 

The TDD controller implements a TDD protocol that allows a full-duplex link to be emulated by the 
half-duplex radio. It also generates the TDD control signals and the frame-synchronization signals required 
by the GMSK Radio Module and ADPCM Codec respectively. The controller buffers the codecdata in 
order to convert between the 32 kbps full duplex codec data stream and the 85.33 kbps halfcduplex on-air 
data rate used in the TDD scheme. The controller uses a digital phase locked loop to maintain an equal 
read and write rate to the rate buffers to avoid FIFO over/under-flow. 

Transmitter and receiver logic spreads/de-spreads the data to accommodate the on-air chip rate of 1.365 
Mbps. The PN sequence for each symbol is programmed by the rrricroprocssor according to the selected 
channel. The long PN sequence is fixed in hardware. The receiver samples the mcoming baseband signal 
at two samples per PN chip. The samples are correlated with the four possible PN sequences in 64-bit 
parallel correlators. The de-correlated signal is demodulated via a digital phase locked loop. 

The transceiver generates both the 16.384 MHz reference clock required by the radio and the 2.048 MHz 
serial clock required by the codec. 

31 The transceiver multiplexes and de-multiplexes overhead bits with the voice data which are required for 

Q link maintenance. 

M> 2.8 ADPCM Codec 

CO ADPCM Codec section comprises a single channel ADPCM codec. It performs mutual transcoding 

•«p between the 300 to 3400 Hz analog tip and ring signal and a 32 kbps ADPCM full-duplex serial data 

Hfl stream. The codec accepts synchronous serial clock and frame-synchronization signals fronMhe spread 

j«y spectrum transceiver. 

jnh 2.9 T/R interface 

« The T/R interface section interfaces the specific tip and ring circuitry to both the ADPCM codec and the 

Q - microcontroller. It is unique for both the phone- and line-interface devices. 

IH 3, MODULATION 

fU 3.1 Data Frames 

4j ° ne device of the linked pair is designated the TDD master, and the other the slave. Master and slave each 

D have unique roles in the TDD protocoL The master initiates the communication link with me slave. Four 

Q fame formats are used during the set-up and maintenance of the TDD communications link. Initially, the 

two cornmunicating devices need to establish "sync". The TDD protocol achieves this by using a special 
handshaking protocol. The master device first transmits an "acquisition burst". The acquisition burst 
consists of 32 bits of preamble (binary 0's), followed by 226 bits of "zero stuffing", and four 22-bit unique 
words (UW). When the slave device receives the acquisition burst from the master correctly (by decoding 
the 4 consecutive UW*s) it sends an acquisition burst in response. When the master receives the 
acquisition burst, it sends an "empty burst". An empty burst contains a 32-bit preamble followed by a 
single 22-bit unique word, and 292-bit of "1" (One-stuffing). In response to the master's empty burst, the 
slave also sends an empty burst back to the master. When the master receives the empty burst from the 
slave, the communication link is considered to have been established and the "sync" condition achieved. 
On the following burst, both the master and the slave start genuine data transmission by sending out "data 
bursts". Each of the data bursts contains a 32-bit preamble, followed by a 22-bit UW, a 4-bit status nibble 
(ST), and 288 bits of user data (ADPCM voice samples or data). The three different types of burst frame 
structures are shown in Figure 3. 
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Each acuud burst cycle also inc ludes two guard times to allow f or both propagation ami RF transceiver 
swtehmg time More specifice lly, Gl is a 32-bit delay between (he time wheo&e master storeT 
transmissian and the stove com nences transmission; G2 is a 32-bit delay between the time when the slave 
stops transmission and the ma* d commences transmission a, 5 hown m Figure 4. Tnese guard limes allow 

S« VJ, M l de 'f y -, ™5 ^-fc^f » 768 bitB lon 8- indudfa « 12 delay (transmitter turns 

S3 &5K£3 2Ey> ' ^ ^ *" iSaiinet ' flbw -tribute a 
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Table 1: FN Sequences 
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33 kbp$ date frames with a chip rate of 1.365 Mops to achieve a 12 dB 
frame bit-pairs arc encoded as one of four symbols each with a unique 32- 
r randomized by modulus- 2 addition with a 2047-bit FN sequence. This 
jjpectrum of the transmitted signal and eliminates discrete spectral 



correspendstD a unique set of four PN sequences. All FN sequences arc listed in 



Channel 


A 


By 

I B 


robot 

C 


D 


0 


0xD6AD8 8D6 


0X5596D6A5 


0X96CAF149 


0x67396669 


1 


0x68CAA5 9E 


0XDCBF4654 


0XF1A8C&A4 


0XF44QSD7A 


2 


0X8C3CF515 


0XA153ACD5 


0x77066437 


0XC16A55ED 


3 


0xE9ADEBD8 


0xCfilB7A9A 


0X4DP29BOC 


0X1366D79A 


4 


0x78I3465D2 


0XAC5AD2B2 


0xC4823B50 


0x6S5D9D14 


5 


0xSOBAA73 9 


DXBBB3321B 


0x4 2A7S9AB 


0x8CB2E3C3 


6 

1 7 


0X054C5513 
Ox83E60A7 0 


0XBEA24F87 
0xF33C6196 


0XD435C92B 
OX129596FA 


0X4F516BB5 
0x0 87A249A 
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3.3Radio Transceiver 

The spread signal, filtered with a Gaussian spectral shape, directly modulates the RF carrier. Each of.eight 
channels has a unique carrier frequency. The radio receiver comprises a super-heterodyne topology with 
an intermediate frequency (IF) of 44 MHz. The local oscillator (LO) tunes the lower side-band (LSB) to 
the IF for subsequent GMSK demodulation. Carrier and LO frequencies are listed in table 2. 

Table 2: VC O Frequencies 



Channel 


i VCO Frequency 




Transmit Carrier 
IMHzl 


Receive LO 
fMHzl 
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968.960 
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922.624 


966.656 
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920.064 


964.096 
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917.504 


961.536 
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914.944 


958.976 
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912.640 


956.672 
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910.336 
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908.032 


952.064 
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TelePATH MUlenniura Features 



Michael D. Lockerbie 
00.01,06 



The TelePATH Millennium has been designed to be as transparent to the phone system as is possible. It 
monitors the hook-, loop polarity-, and ringing-status at the respective end and relays this information 
digitally to the mating device which emulates that state. While offhook, it relays digital voice signals full 
duplex. 

Because of its transparency, the system does not need to interpret dialling digits. The hook status delay 
through the system (from the phone to the central office) is approximately 40 ms so that dial-tone is 
presented immediately upon going off-hook. Currently, we do not deny loop current if the wireless link is 
down (could be changed). If the wireless link is down, no dial tone will be present to the user when going 
off-hook. 



The system supports the following: 



• Two wire loop start 

• DTMF or pulse-dialling 
£p • Loop reversal 

Q • 1200 baud (Bell 212) 

• V.32bis, V.42 data compression and error correction 

%Q • Eight co-located systems without interference (ganged installations) 

If 

r.Q The line-interface side looks to the central office like a loop-start phone with the following parameters: 
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• > 600 Ohm AC impedance 

• < 1 REN 

• 40 to 120 VAC ring detection 

The phone-interface side looks to the phone like a loop-start central office with the following parameters: 

• 600 Ohm AC impedance 

• 25 raA loop current max (could be increased) 

• 1 2 mA on/off hook detection threshold 

• > 40 VACrms 20 Hz sinusoidal ringing voltage at 1 REN (approx. 47 VACrms into a Nortel 
Millennium) 

• -48 Vdc battery voltage 
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i-use 


1/2 Amp, 2AG | 


|PO 


2 




02-100056 


Fuse Clip 


2AG j 


lfbrF3 


3 


1 


04-1 8-1 0-REV4 


PCB 


WPOTS Phone Board | 


jPCB 


4 




05-502G 


Terminal Block 




ItB1,TB2 


5 


1 


05-504G 


Terminal Block 




JtB3 


r£ 


1 


05-MMS-102 


2 Pin Single Socket 


2mm. 2x1 I 


"iJSH 






05-MMS-108 


16 Pin Dual Socket 


2mm, 8x2 f 


JjDH 




0.125 




otnp neaaer 


40PinSIL. 0.1" 


|RSSI(2), J2(3) 






06-PLCC44 


PLCC Socket 


44 Pin j 




If 


1 


13-0301 


Switch 


3-position DIP | 


|S2 




1 


13-1000 


Switch 


Omron NO, momentary | 


1st 


|K 


1 


14-337 


Inductor 




|li 






20S-87C52 


SMT 8-bit Microcontroller 


16 MHz, PLCC44, Industrial, OTP | 


|U7 1 




, 


21S-10368-IND 


SMT Crystal 




Iyi 






21S-110592-IND 


SMT Crystal 




\yz 


m 




21S-16384-IND 


SMT Crystal 




|V2 








EEPROM SMT 




|U12 


s s=t 




23S-74HC594 


74HC594 


8-Bit Shift Register, Industrial. SOIC 1 50 mil I 


IU2 


"19 




23S-75176 


Transceiver 


RS-485 J 


JU11 
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23S-DS1706P i 


MicroMonitor 




|U10 | 
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23S-HC55181 


Ringing Subscriber Line Interface Circuit 


Polarity Reversal, 28 pin PLCC, Industrial I 


lui 
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ADPCM CODEC 




IU4 
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23S-NC7S04 


Single Inverter 




|U3 j 


24 




23S-NC7S08 


Single AND gate 




|U9 
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23S-NC7S86 


Single XOR gate 




|U8 ! 
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PCBA RF-9096 


RF Module IRF9096DS 900MHz 96Kbps I 


Iu6 
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IC, SSTASIC 


AIC9001, PQFP-80 I 


|U5 
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DC - DC Converter 




|VR3 












Q2 


30 




32-2574-5 


Voltage Regulator 




IVR2 
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32-DF04M 
32S-MIC5205 




Industrial Temp. SOT23-5 1 


|VR1 
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1 


34-160 


Shottky Diode 


1.0A 60V 




CR8 


34 


3 


34S-4148-SOT23 


Switching Diode 


1N4148 SOT23 




CR5.CR6.CR7 


35 


3 


34S-S1B 


SMT Genera! Purpose Diode 


100V 1. OA SMA Package 




CR1.CR3, CR10 


36 


2 


36-4234 


LED 


Green, T 1-3/4 




D2, D3 


37 


2 


38-PTC-600 


Polyswitch 


60V, 600V interrupt, 3A 




PTC1, PTC2 


38 


! i 


38-SGT27S10 


Transient Surge Suppressor 


unidirectional, gate controlled 




Q1 


39 


i 


41-104-250 


Capacitor 


0.1uF 250 Vdc metalized pory., 0.4" 




C34 


40 


i 


41-337-25ESR 


Capacitor 


330uF 25V Radial Low ESR 
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1 


41-337-50 


Capacitor 


330uF 50V Radial 0 2" 
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1 


41-475-100 


CaDaeitor 


4 7llF 1 nfTV Aliimfnnm -AH* tn 
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41-475-63 


ftanacitor 


t.iUr, OOV, MIUlTiulUlTI, "SO CD tJUO V> 
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UD, C9, CZ7 


45 
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luunr i Uvb luuv 




C2, C3 


46 


14 


41 S- 104-603 


SMT Chip Capacitor, X7R 


100nF, 25V+/-10% 




C1.C6, C7, C10,C11,C12, 
C13. C14, C15, C20, C25, 
C26, C44, C45 


!\ 

^47 
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41S-105-16 


SMT Capacitor, tant. 


1uF 16V. -55 to +125 C, 3216 Size j 




C4, C22, C24, C42, C43 


1 48 


1 


41 S-1 06-3528-1 6 


SMT Capacitor EIA std 3528 


10uF 16V tant -55 to +125 C 




C28 


f- 49 


1 


41S-226-16-B 


SMT Polarized Capacitor B type (3528) 


22uF, 16V, -55 to +125 C, 10% 




C21 


~ 50 


3 


41S-330-603 


SMT Capacitor 0603, NPO 


33pF, 50V 




C8, C29. C30 


3 51 


1 


41S-471-603 


SMT Capacitor 0603, X7R 


470pF, 50V 




C23 


iJ 52 


7 


41S-474-1206 


SMT Capacitor, tant 


470nF 25V, -55 to +125 C, 10% 




C18, C19, C36, C38, C39, 
C40|C41 


53 


1 


41S-475-3528 


SMT Capacitor EIA std 3528 


4.7uF 16V tant -55 to +125 C 




C37 


=? 54 


2 


51-100-1005 


Resistor 


10R 5% 1W Metal Film 




R3, R4 


^ 55 


1 


51-102-0255 j 


Resistor 


1K0 5% 1/4W 




R13 


~ 66 


2 . 


51-220-0501 


Resistor 


22R 1% 0.6W Metal Rim 




R1, R2 


Lr 57 


1 


51-513-0255 


Resistor 


51K 5% 1/4W 




R9 


f 58 


1 


51-562-0255 


Resistor 


5K6 5% 1/4W * 




R10 


rf 59 


2 


51S-000-603 


SMT Resistor 0603 


OOhm 5%. 1/16 W 




R49, C+ 


60 


1 


51S-1 02-603 


SMT Resistor 0603 


1 KOhm 5%, 1/16 W, 50V 




R24 


61 


5 


51S-103-603 


SMT Resistor 0603 


10K Ohm 5%, 1/16 W, 50V 




R31, R32, R34, R35, R47 


62 


1 


51 S-1 22-603 


SMT Resistor 0603 


1K2 0hm 5%, 1/16 W, 50V 




R37. R50 


63 


1 


51S-2103-603 


SMT Resistor 0603 


210k 1% 1/16 W 




R11 


64 


1 


51 S-221 2-603 


Chip Resistor 0603 


22k1 1% 




R39 
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1 


51S-331-603 


SMT Resistor 0603 


330 Ohm 5%, 1/1 6 W, 50V 




R23 


66 


1 


51S-333-603 


SMT Resistor 0603 


33kOhm 5%, 1/16 W, 50V 




R26, R27, R28 


67 


1 


51S-3652-603 


Chip Resistor 0603 


36k5 1% 




R38 • 


68 


2 


51S-391-603 


SMT Resistor 0603 


390 Ohm 5%, 1/16 W, 50V 




R7, R29 


69 


1 


51S-472-603 


SMT Resistor 0603 . 


4.7 KOhm 5%, 1/16W 




R45 


70 


6 


51S-473-603 


SMT Resistor 0603 


47 KOhm 5%. 1/16 W, 50V 




R21, R22, R30, R33, R44, 
R46 


71 


1 I 


51S-4992-603 


SMT Resistor 0603 


49k9 1% 1/16W 




R6 


72 


1 


51S-563-603 


SMT Resistor 0603 


56k5%1/16W 




R5 
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73 


1 


51 S-71 52-603 


SMT Resistor 0603 


71k5 1%1/16W 




R8 


74 


2 


51S-822-603 


SMT Resistor 0603 








75 


1 


51S-931 1-603 


SMT Resistor 0603 


9K31 Ohm 1%, 1/16 W 




R40 


76 


1 


90-18-08-REV3 


ASSEMBLY 


PWA Assembly 




Assembly 



IBS 












1 


1 


Q2-0.5-2AG 


Fuse 


1/2 Amp, 2AG j 


|F3 


2 


2 


02-1/4A-TELCO 


Fuse 




JF1.F2 


3 


6 




Fuse Glip 


2AG \ 


Jfor F1, F2, F3 




1 






WPOTS Line Board. Rev 4 j 


Ipcb 




1 


05-502G 


Terminal Block 




JTB1 




1 


05-503G 


Terminal Block 




jTB2 


JE7 


1 


05-504G 


Terminal Block 




[TB3.TB4 






05-MMS-102 


2 Pin Single Socket 


2mm, 2x1 | 




rib 


1 


05-MMS-108 


16 Pin Dual Socket 


2mm, 8x2 l 


1 inu 
| JUri 


Ho 


0.225 


06-40-01 S 


Strip Header 


40 Pin SIU 0.1" 


|RSSI(2), J2 (3), Test 
[Header (4) 






06-4051-60 


Jumper 






'"M2 




06-PLCC44 


PLCC Socket 


44 Pin j 




I* 




11-142-2 


Transformer Tamura 


Phone Line j 


|T1 






12-1C12-OC6 


SPDT Relay 1 form C 




|ki 


3s 




13-0301 


Switch 




Is2 






13-1000 


Switch 


Omron NO, momentary J 


|S1 


17 




14-337 


Inductor 




|L1 


18 




20S-87C52 1 


SMT 8-bit Microcontroller 


16 MHz, PLCC44, Industrial, OTP | 


|U7 


19 




21S-10368 ! 


SMT Crystal 




|yi 


20 




21S-110592-IND 


SMT Crystal 


1 1 .0592 MHz, Industrial, HC49SD | 


IY3 


21 




21S-16384-1ND 


SMT Crystal 




Iy2 


22 




22S-93C66 


EEPROM SMT 




IU12 


23 




23-4N25 


OptoCoupler 




jui 


24 




23-4N35-DIP 


OptoCoupter 


6 DIP I 


jU2 | 


25 






Transceiver 


RS-485 | 


lun 


26 




23S-DS1706P 


Micro Monitor 




luio 


27 




23S-LMV324 ! 


Quad Op-Amp 


sou I 


jU3 


28 




23S-MSM7560 






|U4 


29 




23S-NC7S04 


Single Inverter 




IU13 


30 




23S-NC7S08 j 


Single AND gate 


Tiny Logic, 5 pin SOT-23 I 


|u9 
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31 


1 


23S-NC7S86 


Single XOR gate 


Tinv Look* 5 nfn COT 0"\ 
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1 


24-IRF9096 


PCBA RF-9096 


RF MnHulp IRPQftQfinC QftfHUIUv QCWKnc 
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33 


1 


24S-AIC9001 


IC. SSTASIC 


A1C9001, PQFP-80 




U5 


34 


1 


31S-3904-SOT23 


SMT NPN Transistor SOT-23 






Q3 


35 




3 1 S-3906-SOT23 


SMT PNP Transistor SOT-23 






Q5 


36 






Voltage Regulator 


Switching Reg. 5V 




VR2 


37 


2 


32-DF04M 


Bridge Rectifier 1A, 400V 






CR2,CR3 


38 




32S-MIC52GS 


4V Voltage Regulator 


Industrial Temp, SOT23-5 




VR1 


39 




34-160 


Shottky Diode 


1.QA 60V 




CR8 


40 




34S-1 N4743 


Zener Diode 


13V, 1W, SMT DL41 




D1 ] 


41 


6 


34S-41 4B-SOT23 


Switching Diode 


1N4148 SOT23 




CR1 ,CR4,CR5,CR6,CR7.C 
R9 


42 


1 


34S-S1B 


SMT General Purpose Diode 


100V 1.QA SMA Package 




CR10 


43 


2 


36-4234 


LED 


Green, T 1-3/4 




D2, D3 


44 


1 


38-SID-P1100 


Sidactor 


Vblock = 75V min 




Q2 


45 


1 


38-SID-P3203B 


Sidactor 


Vblock = 225V min 




Q1 




1 


41-337-25ESR 


Capacitor 


330uF 25V Radial LowESR 




C32 | 


a? 


1 


41-337-50 


Capacitor 


330uF 50V RadiaJ 0.2* 




C33 


^8 


1 


41-474-250V 


Capacitor 


470nF. 250V, Metallized Poly. Rim, 0.9" ] 




C35 




4 


41S-103-603 


SMT Capacitor 0603, X7R 


10nF 




C3 C5 C9 C27 


1° 

'VsS 


12 


41 S-1 04-603 


SMT Chip Capacitor, X7R 


100nF, 25V+/-10% 




C1.C6. C10.C11.C12, 


IT4i 


2 


41 S-1 05-1 206 


oMi pa ci tor 1206 


1uF 




C2.C7 




3 


41S-105-16 


SMT Capacitor, tant. 


1uF 16V, -55 to +125 C, 3216 Size 




C4, C22. C24 


a _53 


1 


41 S-1 06-3528 


SMT Capacitor ELA std 3528 


10uF 16V tant. -55 to +125 C 




C28 




1 


41S-226-16-B 


SMT Polarized Capacitor B type (3528) 


22uF, 16V, -55 to +125 C, 10% 




C21 




3 


41S-330-603 


SMT Capacitor 0603, NPO 


33pF, 50V 




C8, C29, C30 




1 


41S-471-603 


SMT Capacitor 0603, X7R 


470pF. 50V 




C23 




1 


51-472-0505 


Resistor 


4k7 1% 0.6W Metal Film 




R5 




4 


«J 1 "OrV-gWO 


Resistor 


8.2 ohm, 3 watt. High Surge 




R8.R9.R10.R11 


59 


2 


51-910-3005 


Resistor 


91 Ohm, 3 Watt, 1000 Volt 




R42. R44 


60 






SMT Resistor 0603 


0 Ohm 5%. 1/16 W 




R49 


61 


1 


51 S-1 02-603 


SMT Resistor 0603 


1 KOhm5%. 1/16 W. 50V 




R24 


62 


18 


51 S-1 03-603 


SMT Resistor 0603 


10K Ohm 5%, 1/16 W, 50V 




R1, R3. R4, R13-R16, R18, 
R20, R21, R31-33, R35, 


63 


2 


51 S-1 22-603 


SMT Resistor 0603 


1K2 0hm 5%, 1/16 W, 50V 




R37, R50 


64 


2 


51S-301-603 


SMT Resistor 0603 


300 Ohm 5%, 1/16 W, 50V 




R6, R12 


65 


1 


51S-331-603 


SMT Resistor 0603 


330 Ohm 5%, 1/16 W, 50V 




R23 


66 


3 


51S-333-603 


SMT Resistor 0603 


33 kOhm 5%. 1/16 W, 50V 




R26, R27, R28 


67 


2 


51S-391-603 


SMT Resistor 0603 






R7, R29 


68 


3 


51S-472-603 


SMT Resistor 0603 


4.7 KOhm 5%, 1/16W 






69 


1 


51S-622-603 


SMT Resistor 0603 


6K2 Ohm 5%, 1/1 6W 




R22 


70 


1 


90-18-06-REV3 


ASSEMBLY 


PWA Assembly j 




Assembly 
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General 

Digital voice coding 
Voice delay 
Signalling 
Data Rate 

Dimensions 
Weight 

Operating temperature 

Humidity 

Radio 

Frequency Range 
Channels 
RF Modulation 
Digital Modulation 
Bandwidth 
Output power 
Receiver sensitivity 
Antenna 

Certification 

Phone 

Interface 

Ringing Amplitude 
Ringing Frequency 
Ringer Waveform 
Battery Voltage 
Loop Current 
Supply Voltage 
Supply Power 
Power Termination 
Loop Termination 
Burst Sync Termination 
Cable Access 
Antenna Termination 
Protection 
Certification 

Line 

Interface 
Ringing load 
Ring detect 
Supply Voltage 
Supply Power 
Power Termination 
Loop Termination 
Burst Sync Termination 
Cable Access 
Antenna Termination 
Protection 
Certification 

Craft Support 
Power On 

Communication Link 

RF Receive Signal Strength 



32 kbps AD PCM 

<10ms end-to-end 

T&R reversal 

Up to 14.4 kbps 

(supports Bell 212Ai \£32bis) * 

S^xS-a-x^S" (HxWxD) 

3 lb 

Standard 0° to 50° C 

Extended -40° to 85° C 

0 to 95% non-condensing 

ISM, 902-928 MHz 
8 

GMSK 

Direct Sequence Digital Spread Spectrum 
2.3 MHz 

100 mW (20 dBm +/- 2 dBm) 
-90dBm@10e-3BER 
3 dBd omnt-directiona! 
6 dBd directional 

IC RSS210 Issue 2, FCC Part 15 Subpart B and C 

600 n, loop-start 

> 45 Vrmsi® J t REN 
20 Hz 
Sinusoidal 

-48 Vdc 
25 mA 
10 to 36 Vdc 
2.75 W (max) 

Screw Terminal (2 position) + / - 
Screw terminal (2 position) T / R 
Screw Terminal (4 position) M, D, /D, G 
Through weather resistant strain relief 
External reverse TNC connector 
Secondary, GR-1089-CORE 
IC CS03 Issue 8. FCC Part 68 Subpart D 

> 600 O, loop-start 
< 1 REN 
40-120 Vrms 

10 to 36 Vdc 
1.75 W (max) 

Screw Terminal (3 position) + / - / Earth ground 

Screw terminal (2 position) Tip / Ring 

Screw Terminal (4 position) Master, Data, /Data, Ground 

Through weather resistant strain relief 

External reverse TNC connector 

Primary, Secondary, UL 1459, CSA C22.2 No. 225 

IC CS03 Issue 8, FCC Part 68 Subpart D 

LED 
LED 

Analog output. 0 to 1 Vdc 
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2) Overview 

Triank you for purchasing a TelePATH Millennium digital wireless link from Critical Control. Your new TelePATH Millennium is a carefuBy engineered high- 
quality, durable product It is designed to give you the quality and performance you expect in telecommunications equipment 

The TelePATH Millennium digital wireless link is a cost effective solution for point-to-point voice and data communication. The system provides a reliable 
ton-quality wireless connection between a public telephone and the wire connection back to the central office. The TelePATH Millennium may be used for 
both temporary and permanent installations where circumstances make conventionally wired installations impractical. 

3) Description and Features 

The TelePATH Millennium system consists of two interface enclosures, two antennas, and two coaxial cables. The two interface enclosures and antennas 
are installed to provide a transparent wireless link between a phone installation and the central office. The "Line Interface" connects to the central office 
line. The "Phone Interface" connects to the phone. The phone and line interfaces are similar-in appearance but each»is<ctearfy.labe!led to avoid confusion. 

The TelePATH Millennium has been specifically designed for use with the Nortel Millennium payphone and supports.ail.of. its functions. 

The TelePATH Millennium system must be professionally installed in compliance with Industry Canada's Radio Standards Specification RSS-210 Issue 2 
Rev.1 . 

4) Installation 

a) Equipment Required 

• Digital Multi-Meter 

• #2 Robertson Screw Driver 

• Flat Blade Jewellers Screw Driver 

• Cordless Drill (Optional) 

• 5732" Drill Bit 

• #2 Robertson Driver Bit (Optional) 
ff% ♦ Static Ground Strap 

w 

M: a) Line Interface and Antenna 

m 

X 

i h Identify and locate the Line Interface in an area suitable for obtaining access to dial tone and«power^ The location, selected-must also allow for connection 
l - to the antenna. Fix the Interface to the desired location using the two screws provided** 



i) Mounting Interface 



ii) Mounting Antenna 



„ Select and install the line antenna, in the desired location, with the hardware provided. For mast type installations to allow for connection of the antenna 
□ instaH th e mast as close as possible to the Line Interface. Masts are not provided as part of the TelePATH Millennium system. The antenna must be 
installed a least two metres above grade. Where directional antennas are employed, the antennas must be installed so that the elements are vertical in 
! U orientation (Figure 1). For optimal system performance the antenna should be mounted as far above grade as possible 

ru 

;n 

m) Antenna Connection 

Q Connect the line interface to the line antenna using the coaxial cable provided. The small connector is for connection to the line Interface. The large 
connector is for connection to the antenna. For long-term out-door installations it recommended that the antenna connections be protected from corrosion 
by some suitable method (i.e. Tape Coat);' 

iv) tip and Ring Connection 

Route the cable, providing tip and ring signalling from the central office, through the appropriate strain relief connector and terminate the tip and ring wires 
at the screw terminals labelled "*r and "R" respectively (Figure 2). Tighten the strain relief connector onto the cable finger tight Do not use a wrench! 



It is recommended that ground strap be used when making connections to the printed circuit boards in the interface enclosures. Failure to use a ground 
strap may result in permanent damage to the interface from static discharge! 

v) Power and Ground Connections 

Route cable providing the DC power and ground through the appropriate strain relief connector and terminate the wires at the screw terminal labelled •+« 
and Terminate the earth ground wire at the screw terminal labelled "E" (Figure 2). Tighten the strain relief connector onto the cable finger tight Do not 
use a wrenchl 

vi) Channel Selection 

Any of the eight channels may be selected; however, your selection must be the same for both the line and phone Interface units. Select the desired channel 
using the dip switches (Figure 6) and then momentarily press the button labelled "RESET". If interference is encountered, repeat the procedure with a 
different channel. 

b) Phone Interface and Antenna 



0 Mounting Interface 



9 

i se^^ai 

n to the ai 




Identify and locate the Phone Interface in a se^^area suitable for obtaining access to power and the^Mb(Booth Header. Pedestal Interface, etc.). The 
location selected must allow for connection to the antenna. Fa the Interface to the desired location usln^the two screws provided. 

II) MOUNTING ANTENNA 

Select and instaO the phone antenna in the desired location with the hardware provided. For mast type installations, install the mast as dose as possible 
to the Phone Interface. The antenna must be installed at least two meters above grade. Where directional antennas are employed, the antennas must be 
installed so that the elements are vertical in orientation (See Figure 1). For optimal system performance the antenna should be mounted as far above grade 
as possible. 

in) ANTENNA CONNECTION 

Connect the Phone Interface to the antenna using the coaxial cable provided. As with the line antenna, the small connector is for connection to the phone 
Interface. The large connector is for connection to the antenna. For long-term out-door installations it recommended that the antenna connections be 
protected from corrosion by some suitable method (i.e. Tape Coat). 

rv) Tip and Ring Connection 

Route the cable, providing tip and ring signalling to the phone, through the appropriate strain refief connector and terminate wires at the screw terminals 
labelled T and "R" (See Figure 3). Tighten the strain relief connector onto the cable finger tight. Do not use a wrench I 



v) Power and Ground Connections 

Route cable providing the DC power supply and ground through the appropriate strain refief connector and terminate the wires at the screw terminal labelled 
"+" and "-■ (See Figure 3). The Phone Interface Unit does not require an earth ground connection. Tighten the strain relief connector onto the cable finger 
tight Do not use a wrench! 

vi) Channel Selection 

As previously done for the line interface, any of the eight channels may be selected; however, your selection must be the same for both the line and phone 
Interface units. Select the desired channel using the dip switches (Figure 6) and then momentarily press the button labelled "RESET". If interference is 
encountered, repeat the procedure with a different channel. 

□ c) Ganged Multiple Line Installations 

•■'-^ i) Burst Sync Connections 

The TelePATH Millennium has been designed to accommodate up to eight co-located systems. In addition to the installation instructions outlined In the 
*r previous sections, when the TelePATH Millennium is employed in a multiple line installation, connections must be made in the following manner 
: :~ • Locate the terminal strip marked "G", "/D", "D", and "M" on each of the line interfaces. 

I* J • Select one of the line interfaces as the "Master" interface. The remaining interface boxes will be "Slaves" to the "Master. The master interface win 
\*a co-ordinate communication between the interfaces to prevent RF interference. 

a • Routing them through the appropriate strain relief connectors, run a "Daisy Chain" fin series) of Jumper wires from the master interface "G" terminal 
: ~ to each of the interface terminals marked "G" (Ground). Repeat this for both the "D Bar" and "D" terminals (See Figure 4). 

• Install a jumper wire between the "G" and "M" terminate of each "Slave" interface. This indicates to the line interface that it is functioning as a "Slave- 
ry to the designated "Master" interface. 

"[J • Tighten each of the burst sync strain relief connectors onto the jumper cables finger tight 
j • The burst sync connections are now complete. 
*«% i) Antenna Sharing 

3 ii) Channel Selection 

Where TelePATH Millennium systems are co-located, the channel selection must be set as outfined in the previous sections. In addition, the channels 
selected must be different for each matched set of Interface units. Assign and set each co-located system to one of the eight available channels ensuring 
that there is no duplication (See Figure 6). 

A) CRAFT INTERFACE 

• Apply power to both the Line and Phone Interface units. Verify that each green LED, marked "PWR" is illuminated. 

• Verify that each LED, marked "COM", is illuminated. This LED indicates that the RF link is active between the Line and Phone Interfaces. 

• For line of site installations, using directional Antennas, first visually align the Antennas towards each other. To fine tune the alignment attach the leads 
from a digital multi-meter to the terminals marked RSSI on either the Line or Phone Interface units. Set the meter to read a range of 0 to 1 VDC. For 
each antenna, move the antenna until the voltage reading reaches a maximum. 

The system should now be operational. Pick up the receiver, of the phone being serviced, and verify that a call cam be completed. 

18) Service Information 

Installation assistance may be obtained by calling (306) 382-3301. 



With the exception of the five fuses, your TelePATH Millennium does not contain any field serviceable parts. Should a problem arise beyond 
replacement of one the fuses: 

1 . The defective equipment should be removed and replaced. 

2. Contact Critical Control at (306) 382-3301 to obtain the required RMA (Return Materials Authorization) number which must appear on aD shipping 
documentation. 

3. Pack Product and return prepaid to: 



Critical Control 
Bay 6, 816 First Avenue N 
Saskatoon, Saskatchewan 
Canada S7K 1Y3 



During the warranty period, and subject to the terms of the warranty, the equipment will be repaired and replaced at no charge. 



4) Specifications 

General 

Digital voice coding 
Voice delay 
Signalling 
Data Rate 

Dimensions 
Weight 

Operating temperature 
Humidity 
Radio 

Frequency Range 
Channels 
RF Modulation 
Digital Modulation 
Bandwidth 
Output power 
Receiver sensitivity 
Antenna 

Certification 



cn 

w 

tl Phone 
SO Interface 
*[S Ringing Amplitude 
i h Ringing Frequency 
«r ; Ringer Waveform 
! M Battery Voltage 
M= Loop Current 
s . Supply Voltage 

Supply Power 
W Power Termination 
FU Loop Termination 
ry Burst Sync Termination 

Cable Access 
te* Antenna Termination 
Q Protection 
Q Certification 

Line 

Interface 
Ringing load 
Ring detect 
Supply Voltage 
Supply Power 
Power Termination 
Loop Termination 
Burst Sync Termination 
Cable Access 
Antenna Termination 
Protection 
Certification 

Craft Support 
Power On 

Communication Link 

RF Receive Signal Strength 



32 kbps ADPCM 

< 10 ms end-to-end 

T&R reversal 

Up to 14.4 kbps 

(supports Bell 212A, V.32bis) 

5.0 m x6.5 n x2.S" (HxWxD) 

3 lb 

Standard 0° to 50° C 
Extended -40° to 85° C 
0 to 95% non-condensing 



ISM, 902-928 MHz 
8 

GMSK 

Direct Sequence Spread Spectrum 
2.3 MHz 

100 mW (20 dBm +/- 2 dBm) 
-90 dBm @ 10e-3 BER 
3 dBd omni-directional 
6 dBd directional 

IC RSS210 Issue 2, FCC Part 15 Subpart B and C 

600 n, loop-start 

> 45 Vrms @ 1 REN 

20 Hz 

Sinusoidal 

-48 Vdc 

25 mA 

10 to 36 Vdc 

2.75 W (max) 

Screw Terminal (2 position) + / - 
Screw terminal (2 position) T / R 
Screw Terminal (4 position) M, D, /D, G 
Through weather resistant strain relief 
External reverse TNC connector 
Secondary, GR-1089-CORE 
IC CS03 Issue 8, FCC Part 68 Subpart D 

> 600 «, loop-start 
< 1 REN 
40 -120 Vrms 
10 to 36 Vdc 
2.5 W (max) 

Screw Terminal (3 position) + /-/E 

Screw terminal (2 position) T / R 

Screw Terminal (4 position) M, D, /D, G 

Through weather resistant strain relief 

Externa) reverse TNC connector 

Primary, Secondary, UL 1459, CSA C22.2 No 225 

IC CS03 Issue 8, FCC Part 68 Subpart D 



LED 
LED 

Analog output 0 to 1 Vdc 



5) Limited Warranty 



for^ffrticular purpose. 



accidental damage, or unsuitable operattng^Otions. Except as provided herein, Critical Control r^^^nWrarranties, expressed or implied in dud in g 
warranties of merchantability and fitness for^^^ s 

6) cUstom^r Information 

a) Analogue Device Warnings 

This equipment complies with Part 68 of the Federal Communications Commission (FCC) rules for the United States. 

A label is located on the underside of the base unit containing either the FCC registration number and Ringer Equivalence Number (REN). You must upon 
request, provide the following information to your local telephone company: 

Facility Interface Code: NE9TM2000 
Service Order Code: 
USOC Jack Type: 
REN: 

Should you experience trouble with this telephone equipment, please contact 

Critical Control Corp. 
Bay 6, 81 6 First Avenue N 
Saskatoon, Saskatchewan 
Canada S7K1Y3 
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% • 

The REN .s used to determine the quantity o^ces which may be connected to the telephone line.MUive RENs on the telephone line mav result in 
%£E?£i£2%. m rCS ^ 1° 8 r inCOmi " 9 C3U - mOSt ' bu1 "<» ail areas, the sum of RENsshoSJot exceed 

of devices that may be connected to a One, as determined by the total RENs. contact the local telephone company. me-number 

1^ ^^.h^S^T^ * te equ^ent (TelePATH Millennium), for repair or warranty irrfbnnatlon. please contact Critical Control Corp. at 006)382-3301 
Iftheequ-pment is causing harm to the telephone network, the telephone company may request that you disconnec* the equipmem until the p1Siem« 

to ^ farm ' Can "° t beUSed °" public eoln phone aenHce P""*** >>y «• telephone company. Connection to party line service Is subject 

I^^'^Th^ ^ <,isco " ,in " e y° ur se ™*« I 1 y° ur equipment causes harm to the telephone network. They will notify you in advance of 
desconnection.rf possible. r>jnng nohficatwn. you will be infomied of your right to file a complaint to the FCC. 

^ S J^ lly i^ Ur ^' e ^ e ? !CmP !! ,y "l? ke C . h8n9eS in 118 fecilities - """P"*"*- operation, or procedures that could affect the operation of your 
equipment If so. you will be given advance notice of the change to give you an opportunity to maintain uninterrupted service. 

b) Industry Canada Warnings 



NOTICE: 



l^rl^l^J^TJil'^ j denBfi t S Ceftmed ? qu i pmenL ^ certification means that the equipment meets telecommunfcations network protective, 
n£f ^ requirements 3 ! ? 4 re »? rib8d ln ,he appropriate Terminal Equipment Technical Requirements documents). The Department does 

not guarantee the equipment will operate to the user's satisfaction. 

^.^["f '""J U ?' S f^T?.^ USerS sh0Uld ensure that it is permissble to be connected to the facilities of the local telecommunications company. The 
nTp^Td^ 

C f rtffie '? equi P me 'II sh ° uld "* coo^inated by a representative designated by the supplier. Any repairs or alterations made by the user to this 
equipment, or equipment malfunctions, may give the telecommunications company cause to request the user to disconnect the equipment 

n » ^^"Jl 6 ^ ^f" °T prO - te * i0n electricalground connectionsof the poweruSffly. telephone lines and internal metallic water pipe system, 

•j! if present, are connected together. This precaution may be particularly important in rural areas. 

k* m a^opriate rS Sh ° Uld atten,Pt *° make SUGf> connec8ons toe™*** 1 *, but should contact the appropriate electric inspection authority, or electrician. 

S to^r^'r^T 0 S r f f^nT i ^ l ^l bfi T h ( rf N) SS ^ ned 10 •** *r inal devfce P rovides an lndicati °" ° f m « maximum number of terminals allowed 
X £J te ' epho " e ,nte * ce K The termination on an interface may consist of any combination of devices subject only to the requirement that 
KQ ^e sum of the Ringer Equivalence Number of all the devices does not exceed 5 M 

ru 



I'U c) Radio Interference Statement 



I « In!f «^^? HeS Wit ? Part 1 f ° f th , e f 8? Rutes OP 61380 " is «*Jact to the following two conditions: (1 ) This device may not cause harmful Interference 
yj and (2) This device must accept any Interference received. Including interference that may cause undesired operation. ' 

« Iw.^T ent ha 5 bee " teS, t d and . f0U " d to comply with me iimits for Class B Di9»al Device, pursuant to Part 1 5 of the FCC Rules. These limits are 
~ frLi JZ^ reasonable protect,on against harmful interference in a residential installation. This equipment generates and can radiate redto 
nS" 6 "?^ However. Sere 

^ ^l 06 ™" 0CCU , r 3 paftiCUlar installato "- "this equipment does cause harmful interference to radio or television rece^orC 
mewuret detem,med by tUmma 0,6 equ * ment off and on - t" e user is encouraged to try to correct the interference by one of more of the flSng 

• Reorient or relocate the receiving antenna 

• Increase the separation between the equipment and receiver 

Connect the equipment into an outlet on a circuit different from that to which the receiver is connected 

• Consult the dealer or an experience radio/TV technician for help 

Any changes or rnodifications not expressly approved by the party responsible for compliance could void the user's authority to operate the equipment. 
(French Version) 

ete^ac^ COnditl ° nS f"!* <1) 118 ne ** PaaP^uirde brouillage, et (2) futilisateur du disposittf doit 

etre pret a accepter tout brouillage radioelectnque recu. meme si ce brouillage est susceptible de compromettre le fonctionnement du disposrW 
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Figure 1. Antenna Orientation 
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ANTENNA CONNECTION 



MOUNTING TAB (2) 



Figure 2. Une Module Wiring 



ANTENNA CONNECTION 




Figure 3. Phone Module Wiring 
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Figure 6. Channel Selection using Dtpswitch 
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APPENDIX A 



SOURCE CODE FOR SOFTWARE 
IN THE PREFERRED EMBODIMENT 



* 0 



#include <..\std_inc\cc_std.h> 
#include <. .\std_inc\compiler.h> 
#include <..\chnl\chnl.h> 
^include <..\aic900 1 \aic900 1 .h> 
^include <..\mbl5e03\mbl5e03.h> 
Sinclude <.Am93x6\m93x6.h> 
#include <..\config\config.h> 
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//DEFINITIONS 

/♦♦a********************************************************************/ 

/* ♦/ 
I* Base-address definitions: V 
r */ 
/* The following definitions set the base-addresses of each data */ 
/* structure stored in EEPROM. */ 
/* */ 

#define REF_COUNTER_BASE_ADRS 0 

#define COUNTER_BASE_ADRS ( REF COUNTER BASE ADRS + sizeof( 
MB15E03_RefCounterType)) 
W #define PN_CODE_BASE_ADRS ( COUNTER_BASE_ADRS + sizeof( 

MB 1 5E03_CounterType ) * MAX_CHNLS * 2 ) 

#define UW_BASE_ADRS ( PN_CODE_BASE_ADRS + sizeof( Tlarge ) * 

MAX_CHNLS * MAX PN SEQS ) 

#define CI_BASE_ADRS ( UW_BASE_ADRS + sizeof( Tlarge ) * MAX CHNLS ) 

□ #define TEST_BASE_ADRS ( CI_BASE_ADRS + sizeof( AIC900 l_CI_Type ) ) 

ru 

rU //VARIABLES 

w /******♦********************************♦***********#*♦♦*♦** ****** 

a f * v 

^ /* Data pointers: */ 

/* */ 
/* The following pointer declarations are key to the operation of */ 
/* This module. These pointers provide an efficient and elegant way */ 
/* to find the address of a data structure located in a serial EEPROM */ 
/* device. These pointers (once de-referenced) can be manipulated */ 
/* like the structures to which they point. The C ampersand (&) */ 
/* operator yields the EEPROM address of the data structure. The */ 
/* address may then be used for reads or writes of the EEPROM device. */ 
/* */ 
/* Declaration explanation: */ 
/* */ 

/* ConfigCounter is a pointer to an array of M15E03_CounterType sized */ 
/* MAX_CHNLS x 2. ConfigCounter is located in the code segnemt (const)*/ 
/* and points to an array located in the idata segment Since it */ 



/* is const it occupies no RAM. Also, as it points to idata */ 
/* (zero page), it uses only one byte of memory (ROM). This resource */ 
/* efficient approach uses minimum memory and processing cycles. */ 
/* The pointer is initialized (at compile-time) to the base-address */ 
/* of the counter array. */ 

/♦ ♦, 

/* Usage example: */ 

/* */ 

/* void main( void ) */ 
/*{ */ 

/* TsmallAdrs; // holds 8-bit address. */ 

/♦ */ 

/* Adrs = (Tsmall)&(*ConfigCounter)[5][l]; // yields EEPROM address */ 

I* } II of Counter[5][l]. */ 

I* *l 
I* V 

m MB 1 5E03_RefCounterType (idata * const ConfigRefCounter) = (void idata 

q *)REF_COUNTER_BASE_ADRS; 

h* MB15E03_CounterType (idata * const ConfigCounter)[MAX CHNLSirei = (void idata 

CO *)COUNTER_BASE_ADRS; ~ V 

;'g Tlarge (idata * const ConfigPN_Codes)[MAX CHNLSlfMAX PN SEOS1 = (void idata 

jig *)PN_CODE_BASE_ADRS; ~ ~ ~ 

Tlarge (idata * const ConfigUW)[MAX_CHNLS] = (voi&idata *)UW_BASE_ADRS; 

AIC9001_CI_Type (idata * const ConfigCI) = (void idata *)CI_BASE_ADRS; 
Q Tsmall (idata * const ConfigTEST) = (void idata *)TEST_BASE_ADRS; 

//FUNCITONS 

f* */ 
/* ConfigReadO */ 

I* V 

/* */ 

/* This function copies Len bytes from the EEPROM Src address to */ 
/* the RAM Dst address. */ 
I* •/ 
/* Usage: */ 
/♦ ♦/ 

/* void main( void ) // Copies from ConfigCounter[3][0] (EE) */ 
/* { to Buf (RAM). */ 

/* Tsmall Buf[10]; */ 
/* */ 

/* ConfigRead( Buf, &(*ConfigCounter)[3][0], sizeof(MB15E03_CounterType) )• */ 
/* } */ 
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void ConfigRead( void *Dst, void *Src, Tsmall Len ) 
{ 

while( Len— ) 

♦((Tsmall *)Dst>++ = M93x6_Read( (Tmedium)((Tsmall *)Src)++ ); 

} 

/* */ 

/* ConfigWriteO */ 

/* ♦/ 

/* */ 

/* This function copies Len bytes from the RAM Dst address to the */ 

/* EEPROM Src address. */ 

/* */ 

/* Usage: */ 

/* */ 

/* void main( void ) // Copies from Buf (RAM) */ 



q /* { to ConfigCounter[3][0] (EE). */ 



/* Tsmall Buf[10]; */ 

m /* */ 

/* ConfigWrite( &(*ConfigCounter)[3][0], Buf, sizeof(MB15E03_CounterType) );♦/ 
/* } */ 

I* V 

q void ConfigWrite( void *Dst, void *Src, Tsmall Len ) 

:U \ 

Ty while( Len— ) 

U1 M93x6_Write( (Tmedium)((Tsmall *)Dst)++, * ((Tsmall *)Src)++ ); 



«fodef_AV_05_ 

#include <.Atarget\68705j iaJi> 

/* Register */ 

/* Port Data registers */ 

volatile PORTA_Type PORTA; 
volatile PORTBJType PORTB; 

/* Port Data Direction registers */ 
/* NOTE! These are write only */ 

PORTAType DDRA; 
PORTBJType DDRB; 

/* Timer registers */ 

volatile TSCR_Type TSCR; 
volatile const unsigned char TCR; 

/* Interrupt control register */ 

volatile ISCR_Type ISCR; 

/* Port Pulldown registers */ 

/* NOTE! These are write only */ 

volatile PORTA_Type PDRA; 
volatile PORTB_Type PDRB; 

/* EPROM programming register */ 

volatile EPROGJType EPROG; 

/* COP watch-dog reset register */ 
/* NOTE! These are write only */ 

volatile COPR_Type COPR; 



#endif 





#jmdefCHNL_H 
#define CHNL_H 



m 

a 
j.di 

oo 
-p 

ru 
o 

ii 

Iff 



p 



/* Communications Channel Module 
/* 

/* 



*/ 



*/ 
*/ 

*/ 

*/ 



/* File: ..\chnl\chnl.h 
/* Date: 99.09.20 
/*By: Arch 
/* Description: 
/* •/ 

/* The Communications Channel Module provides an interface to */ 
/* the channel selection dip-switch. A call to ChnlReadO */ 
/* returns the selected channel. */ 
/* •/ 

#include <..\std_inc\cc_std.h> 
#include <..\mcu_def\i8xc32.h> 

#define MAX_CHNLS 8 
#define MAX_PN_SEQS 4 

extern Tsmall Chnl; 

void Chnllnit( void ); 

#endif 
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#include <..\std_inc\cc_std.h> 
^include <..\chnl\chnl.h> 

Tsmall Chnl; 

t *************************************** 

/* */ 

/* ChnlReadO */ 

/* */ 

/* */ 

/* This function returns the state of the channel selection switch. */ 

/* */ 

void Chnllnit( void ) 
{ 

CHNL_SWITCH_PORT |= CHNL_SWITCH_MASK; // inputs 
Chnl = CIINLSWITCHPORT & CHNL_SWITCH_MASK; 

} 




#ifhdefCC_STD_H 
#define CC_STD_H 

/* CC_STD.h 

Critical Control's Standard include file for all microcontroller projects 
*/ 

Mefine TRUE 1 
#define FALSE 0 
#define ON 1 
#define OFF 0 
#define CLEAR 0 
#define SET 1 
#define ASSERT 1 
^define ASSERT_N 0 
#define NO 0 
#define YES 1 

i'fi 

j==, #define Tsmall unsigned char 

\2 #define Tmedium unsigned int 

i;g #define Tlarge unsigned long 

«C #define Tstring char* 

''B #define Tbool unsigned char 



ru 



#endif 
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#ifhdef AIC9001_H 
#define AIC9001 H 
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P ALFA AIC9001 Spread Spectrum Transceiver Module 



/* _____ 
/* 

/* File: 



*/ 



*/ 



*/ 



*/ 
*/ 
*/ 



*/ 



..\aic9001\aic9001.h 
/* Date: 99.09.20 
/♦By: Arch 
/* Description: 

/* */ 

/* The ALFA AIC9001 Spread Spectrum Transceiver Module controls 
/* voice connections and provides a path for low-speed command */ 
/* data. The AIC9001_Init function initializes the AIC9001 device */ 
/* according to the set Chnl found in the chnl module. */ 
/* */ 

/* The AIC9001 Connect function allows a communications */ 
/* connection between MASTER and SLAVE devices. The initiating 
P device is configured as MASTER (the other as SLAVE). */ 
P */ 

P The AIC9001_Disconnect function closes a connection. */ 
/* */ 
/* The AIC900 1 RxStatusRead function delivers the status nibble 
/* received from the low-speed data path. The path is buffered */ 
/* by a queue named RxStatus of size AIC9001 RX Q SIZE 
P */ ~ ~ 

P An outgoing status nibble may be written to AIC9001_TxStatus. */ 
/* This variable (avaialbe as an extern) is periodically sent */ 
/* accross the low-speed data path. It is not buffered and is */ 
/* sent once per frame (TDD cycle) while the connection is active */ 
/♦ */ 

P Received SNR is available in AIC9001_RxSNR. It is updated */ 
/* once per 128 bits received and is not buffered. */ 
P •/ 

#include <..\std_inc\cc_std.l_> 
#include <..\std_inc\compiler.h> 
#include <..\mcu def\i8xc32.h> 



*/ 



7 



typedef enum // Configuration Information register T field 

{ // note: 3 bits wide, bit reversed 

UW_0_BIT_ERRORS = 0, // 0 = 000 -> 000 = 0 



UW_l_BIT_ERRORS = 4, // 1 = 001 -> 100 = 4 

UW_2_BIT_ERRORS = 2, //2 = 010 -> 010 = 2 

UW_3_BIT_ERRORS = 6, //3 = 011 -> 110 = 6 

UW_4_BIT_ERRORS =1 // 4 = 100 -> 001 = 1 
} TType; 



typedef enum // Configuration Information register PLSL field 

{ // note: 2 bits wide, bit reversed 

PLSL_8_SAMPLES =0, // 0 = 00 -> 00 = 0 

PLSL_10_SAMPLES = 2, // 1 = 01 -> 10 = 2 

PLSL_12_SAMPLES = 1, // 2 = 10 -> 01 = 1 

PLSL_14_SAMPLES = 3 // 3 = 1 1 -> 11=3 
} PLSL_Type; 

typedef enum // Configuration Information register CNTLR field 

{ 

CNTLR_10_SAMPLES, 
CNTLR_1 2_SAMPLES 
} CNTLR Type; 

typedef enum // Configuration Information register WSL field 

{ // note: 2 bits wide, bit reversed 

WSL_4_SAMPLES =0, //0 = 00 -> 00 = 0 

WSL_6_SAMPLES =2, // 1 = 01 -> 10 = 2 

WSL_8_SAMPLES =1, 1/2 = 10 -> 01 = 1 

WSL_10_SAMPLES = 3 // 3 = 1 1 -> 1 1 = 3 
} WSL_Type; 

typedef enum 
{ 

SLAVE, 
MASTER 
} M_SN_Type; 

typedef struct // Configuration Information register type definition 
{ // note: bit reversed 

unsigned :3 ; // (LSB of 1 6-bit bitfield) 

unsigned LockSMon: 1 ; // CI 1 2 

unsigned T:3 ; // CI9, CI 1 0, CI 1 1 

unsigned M_SN: 1 ; // CI8 

unsigned WSL:2; // CI6, CI7 

unsigned ACC 1 RES: 1 ; // CI5 

unsigned CNTLR: 1 ; // CI4 

unsigned PLSL:2; // CI2, CI3 

unsigned TestTDD: 1 ; // CI1 



unsigned TestMode: 1 ; // CIO (MSB of 1 6-bit bitfield) 
} AIC9001 j:i_Type; 

extern Tsmall AIC9001_TxStatus; 
extern Tsmall AIC9001JRxSNR; 

void AIC9001_Init( void ); 

void AIC9001_Mode( M_SN_Type Data ); 

void AIC900 l_Connect( void ); 

void AIC9001_Disconnect( void ); 

Tbool AIC9001_RxStatusRead( Tsmall *Data ); 



#endif 



#include <..\std_inc\cc_std.h> 
#include <..\std_inc\compilerif> 
# include <..\chnl\chnl.h> 
^include <..\queue\queueJi> 
//#include <..\led\ledJi> 
#include <..\config\config.h> 
#include <..\aic9001\aic9001.h> 

//TYPES 

typedef enum // SBI register addresses 

{ 

RX_STATUS_REG = 0x00, 

SNR_REG = RX_STATUS_REG + AIC9001_SBI_REG_OFFSET, 
PN_A_MS_REG = SNRREG + AIC9001_SBI_REG_OFFSET, 
PN_A_LS_REG = PN A M S REG + AIC9001_SBI_REG_OFFSET, 
PN_B_MS_REG = PN_A_LS_REG + AIC9001_SBI_REG_OFFSET, 
PN_B_LS_REG = PN_B_MS_REG + AIC9001_SBI_REG_OFFSET, 
PN_C_MS_REG = PN_B_LS_REG + AIC900 1_SBI_REG_OFFSET, 
□ PN_C_LS_REG = PN_C_MS_REG + AIC9001_SBI_REG_OFFSET, 

U PN_D_MS_REG = PN_C_LS_REG + AIC900 l_SBI_REG_OFFSET, 

CQ PN_D_LS_REG = PN_D_MS_REG + AIC9001_SBI_REG_OFFSET, 

-P UW_MS_REG = PNDLSREG + AIC9001_SBI_REG_OFFSET, 

UWCI_LS_REG = UW_MS_REG + AIC9001_SBI_REG_OFFSET, 
[ U CI_MS_REG = UWCI_LS_REG + AIC900 l_SBI_REG_OFFSET, 

' * TX_STATUS_REG = CI MS REG + AIC9001 SBI REG_OFFSET, 

q TEST_REG = TX_STATUS_REG + AIC9001_SBI_REG_OFFSET, 

ry UNUSEDREG = TEST_REG + AIC9001_SBI_REG_OFFSET 

m } AIC9001_RegType; 

U1 

'2 // Data 

a AIC9001_CI_Type AIC9001_CI; // Configuration information bits. 

Tsmall AIC9001_TxStatus = OxFF// Transmit status nibble MSB justified. 
Tsmall AIC900 1 RxSNR; // Received status nibble LSB justified. 

// PROTOTYPES 

void AIC9001_SetPN( Tsmall Chnl ); 
void AIC9001_SetUW( Tsmall Chnl ); 
void AIC9001_SetCI( void ); 
void AIC9001_SetTEST( void ); 

Tsmall AIC9001_SBI_Read( AIC9001_RegType Reg, Tsmall NumBits ); 

void AIC9001_SBI_Write( AIC9001_RegType Reg, Tmedium Data, Tsmall NumBits ); 

//FUNCTIONS 



********************************* ************************* 



/* */ 

/* QUEUE_CREATE( AIC9001JRxStatus, AIC9001_RX_Q_SIZE ) */ 

/* */ 

/* */ 

/* This invocation allocates memory and declares functions for */ 

/* a queue of characters AIC9001 _RX_Q_SIZE bytes long that is named */ 

/* AIC9001_RxStatus. Functions AIC9001_RxStatusWrite and */ 

/* AIC9001_RxStatusRead are declared that work directly on this */ 

/* queue. The prototypes are as follows: */ 

/* */ 

/* Tbool AIC900 l_RxStatusWrite( Tsmall Data ); */ 

/* Tbool AIC900 l_RxStatusRead( Tsmall *Data ); */ 

/* */ 

/* The write function writes Data to the queue, while the read */ 

/* function removes the oldest element from the queue and provides */ 

/* it to the location specified by Data, Both functions return */ 

/* booleans to indicate the success of the respective operation. */ 

2 QUEUE_CREATE( AIC9001_RxStatus, AIC9001 JRX_Q_SIZE ) 

m 

p I* */ 

I* AIC9001_InitO •/ 

h '* *' 

"U /* This function initializes memory and I/O pins, it also resets */ 

|y /* the device. */ 

in /* */ 

/*********************************************************************/ 

void AIC9001_Init( void ) 
{ 

AIC9001_RLOCK = 1; // input 

AIC9001_PLLS W = 1 ; // input 

AIC9001_RSTF_N = 1 ; // input 

AIC9001_INT_N = 1 ; // input 

AIC9001_SBI_CS_N = !ASSERT_N; // deselect device. 
AIC9001_SBI_PORT |= UNUSED_REG;// set to UNUSED REG. 
AIC9001_SBI_LATCH = CLEAR; // idle state. 
AIC900 1 _SBI_DATA_OUT = SET; // idle state. 
AIC900 l_SBI_CLOCK = SET; // idle state. 

AIC900 1 _Disconnect(); // make inactive. 

ConfigRead( &AIC9001_CI, &(*ConfigCI), sizeof( AIC9001_CI_Type ) ); 



ru 



f 




Queuelnit( AJC9001_RxStatus ); // initialize rx status queue. 

} 

^***** ******* ********* ********************* ***************************/ 

/* */ 

/* AIC9001_ModeO •/ 

/* ♦/ 

/♦ */ 

I* This function configures the device to either MASTER or SLAVE */ 
/* mode as set by Data. */ 
I* */ 

!*********************************************************************[ 

void AIC9001_Mode( M_SN_Type Data ) 
{ 

IE_EX1 = 0; // INT1_N disabled. 

AIC9001_CI.M_SN = Data; // make master/slave 
AIC9001_SetCI0; //set CI. 

m > 

□ 

co /* */ 

■P /* AIC9001_ConnectO */ 
& /* */ 

I* V 
I* This function configures the device according to the current */ 
22 /*"channel (see "..\chnl\chnl.c"), and makes it active. It */ 

?u /* also enables INT1_N for low level sensitivity at low priority. */ 

ru t* */ 

\rt /** **************************************************** ***************/ 

O void AIC900 1 _Connect( void ) 

{ 

IE_EX1 = 0; // INT1_N disabled. 

AIC900 1 _SetPN( Chnl ); // set PN codes. 
AIC9001_SetUW( Chnl ); //setLTW. 
AIC9001_SetCIO; // set CI. 

AIC9001_SetTEST0; // clear test bits. 

TCONJTl = 0; // INT1_N level sensitive. 

IP_PX1 = 0; // INT1_N low priority. 

IE_EX1 = 1 ; // INT1_N enabled. 

AIC9001_CLKEN = ASSERT; 
AIC9001_RST2_N = !ASSERT_N; // make active. 

} 

I*** *************** * ************************************ ***** **** *****/ 
I* */ 



ru 



a 



/* AIC900 l_Disconnect() */ 

/* */ 

I* This function makes the device inactive (low power). It also */ 

/* disables INT1_N. */ 

/* */ 

void AIC9001_Disconnect( void ) 
{ 

IEJEX1 « 0; // INT1_N disabled. 

AIC9001_RST2_N = ASSERT_N; // make inactive. 
AIC9001_CLKEN= ! ASSERT; 

} 

/* */ 

/* AIC9001_SBI_ReadO */ 

i § /* */ 

|i± /* This function performs a synchronous serial transfer from the */ 

CO /* device's SBI port. It performs all necessary hardware actions */ 

•■P /* including address selection, data clocking and latching, etc. */ 

j^J /* It reads NumBits bits from the specified SBI register (Reg) */ 
/* and returns them in the LSB's of the returned byte. Data bits */ 

a /* are transferred MSB first */ 

Q /* */ 

iU /*********************************************************************/ 

!y Tsmall AIC9001_SBI_Read( AIC9001_RegType Reg, Tsmall NumBits ) 

2 { 

p Tsmall Data =0; 

AIC9001_SBI_PORT = ( AIC9001_SBI_PORT & -UNUSED REG ) | Reg; 
AIC9001_SBI_DATA_OUT= SET; 
AIC9001_SBI_CLOCK = SET; 
AIC9001_SBI_LATCH = CLEAR; 
, AIC9001_SBI_CS_N = ASSERT_N; 

while( NumBits— ) 
{ 

Data«= 1; 

AIC9001_SBI_CLOCK = CLEAR; 
if( AIC9001_SBI_DATA_IN ) 

Data |=0x01; 
AIC9001_SBI_CLOCK = SET; 

} 

AIC9001_SBI_LATCH = SET; 



mm m n 



# 



. AIC900 1_SBI_L ATCH = CLEAR; 

A1C9001_SBI_PORT |= UNUSED_REG; 
A1C9001_SBI_CS_N = !ASSERT_N; 
return( Data ); 

} 

/tit******************************************************************/ 

I* *l 

I* AIC9001_SBI_WriteO */ 
/* */ 

/* */ 
/* This function performs a synchronous serial transfer to the */ 
/* device's SBI port. It performs all necessary hardware actions */ 
/* including address selection, data clocking and latching, etc. */ 
/* It writes NumBits of the MSB's of Data to the specified SBI */ 
/* register (Reg). Data bits are transferred MSB first. */ 
/♦ */ 

/*♦********#*******************************************♦**************/ 

3J void AIC9001_SBI_Write( AIC9001_RegType Reg, Tmedium Data, Tsmall NumBits ) 

U { 

m AIC9001_SBI_PORT = ( AIC9001_SBI_PORT & ~UNUSED_REG ) | Reg; 

■P AIC900 l_SBI_CLOCK = SET; 

2 AIC9001_SBI_LATCH = CLEAR; 

AIC9001_SBI_CS_N = ASSERT_N; 
while( NumBits— ) 
{ 

rU AIC9001_SBI_CLOCK = CLEAR; 

!'U itX Data & 0x8000) 

AIC9001_SBI_DATA_OUT = SET; 
else AIC900 1 _SBI_DATA_OUT = CLEAR; 
AIC9001_SBI_CLOCK = SET; 
Data«= 1; 

} 

AIC9001_SBI_DATA_OUT = SET; 
AIC9001_SBI_LATCH = SET; 
AIC9001_SBI_LATCH = CLEAR; 
AIC9001_SBI_PORT |= UNUSED_REG; 
AIC9001_SBI_CS_N = IASSERTN; 

} 

/**»****♦****************♦*****♦**************************************/ 
/* */ 

/* AIC9001_SetPNO */ 
/* */ 

I* V 



o 
□ 



t 



/* This function sets the PN registers to the values held in */ 
/* EEPROM. ' */ 

/* */ 

void AIC9001_SetPN( Tsmall Chnl ) 
{ 

AIC9001_RegType Reg; 
Tmedium Data; 
Tmedium *Ptr; 

Ptr = (Tmedium *)&(*ConfigPN_Codes)[Chnl][0]; 

for( Reg = PN A MS REG; Reg <= PN_D_LS_REG; Reg += AIC9001_SBI_REG OFFSET 

) 

{ 

ConfigRead( &Data, Ptr++, sizeof( Tmedium ) ); 
AIC9001_SBI_Write( Reg, Data, 16 ); 

} 

} 

CO /* */ 

-P /* AIC9001_SetUWO */ 

|3J '* */ ' 

a /* This function sets the UW registers to the value held in */ 

□ /* EEPROM for the current channel. UW bits are shared with CI */ 
f'y /* bits in the device. */ 

ru I* */ 

Iff /********** **************************^ 

O voidAIC9001 SetUW( Tsmall Chnl ) 

□ { ~ 

Tlarge Data; 

ConfigRead( &Data, &(*ConfigUW)[Chnl], sizeof( Tlarge ) ); 
Data «= 10; 

Lo( Tmedium, Data ) |= (*(Tmedium *)&AIC9001_CI)>>6; 
AIC9001_SBI_Write( UW_MS_REG, Hi( Tmedium, Data ), 16 ); 
AIC9001_SBI_Write( UWCI_LS_REG, Lo( Tmedium, Data ), 16 ); 

/****************************^^ 

/* */ 

/* AIC9001_SetCIO */ 
/* */ 

/* */ 





/* This function sets the CI registers to the value held in */ 

/* AIC9001_CI. CI bits are shared with UW bits in the device. */ 

t* */ 

/************************************** ***♦***************************/ 



void AIC9001_SetCI( void ) 
{ 

Tlarge Data; 
Tsmall UW_LoByte; 

Data = *(Tmedium *)&AIC9001_CI; 
Data «= 10; 

ConfigRead( &UWJLoByte , &Lo( Tsmall, Lo( Tmedium, (*ConfigUW)[Chnl] ) ), sizeof( 
Tsmall ) ); 

Hi( Tsmall, Hi( Tmedium, Data ) ) |= UW_LoByte«2; 
AIC9001_SBI_Write( UWCI_LS_REG, Hi( Tmedium, Data ), 16 ); 
AIC9001_SBI_Write( CI_MS_REG, Lo( Tmedium, Data ), 3 ); 

} 

/************************* ************************************* *******/ 
/* ♦/ 

/* AIC9001_SetTESTO */ 

/* */ 

/* This function sets the TEST register to the values held in */ 

/* EEPROM. */ 

/♦ */ 

/*********************************************************************/ 

void AIC9001_SetTEST( void ) 

{ 

Tsmall Data; 

ConfigRead( &Data, &(*ConfigTEST), sizeof( Tsmall ) ); 
AIC9001_SBI_Write( TEST_REG, Data«3, 5 ); 

} 

/** * ****** ******************** ** ************** ************************/ 

/* AIC9001 JSRO */ 

/* */ 

/* */ 
/* This ISR services both the receive status nibble available flag */ 
/* and the receive signal-to-noise ratio available flag using */ 
/* INT1_N. It uses level sensitivity (active low) to accommodate */ 
/* both flags with the one interrupt input. The AIC9001_RSTF_N */ 
/* helps resolve which flag is the source of the interruption. */ 



/* If both flags are active, the routine services AIC9001_RSTF_N */ 

/* first and then exits the ISR. Immediately upon exit, the */ 

/* ISR is vectored-to again to service the other flag. */ 

/* */ 

* *********** ****************************************************** j 

interrupt [0x13] void AIC9001 JSR( void ) 
{ // if RSTF_N is asserted 

if( AIC9001__RSTF_N = ASSERT_N ) // write SBI's RxStatus to Q and, 
{ // write TxStatus to SBI. 

AIC9001_RxStatusWrite( AIC9001_SBI_Read( RX STATUS REG, 4 )«4 ); 

AIC9001_SBI__Write(TX_STATUS_REG, *(Tmedium *)&AIC9001_TxStatus, 8 ); 
} // else write SBI's RxSNR to RxSNR. 

else AIC9001_RxSNR = AIC9001_SBI_Read( SNR_REG, 8 ); 

} 



t 

#ifiidef_M68HC705JlA_ 
#define _M68HC705J1 A_ 

/*****************************************************************/ 

I* */ 

/* Ports and interrupts for the 68HC705J1 A microcontroller */ 

t* */ 

I* Types */ 
typedef struct 

{ 

unsigned B7:l; 
unsigned B6:l; 
unsigned B5:l; 
unsigned B4:l; 
unsigned B3:l; 
unsigned B2:l; 
unsigned Bl:l; 
unsigned B0:1; 
unsigned Unused 1 :8; 
} PORTAJType; 

typedef struct 

{ 

const unsigned :2; 
unsigned B5:l; 
unsigned B4:l; 
unsigned B3:l; 
unsigned B2:l; 
unsigned B 1:1; 
unsigned B0:1; 
unsigned Unused 1 :8; 
} PORTB JType; 

typedef struct 

{ 

const unsigned TOR: 1 ; 
const unsigned RTIF: 1 ; 
unsigned TOIE:l; 
unsigned RTTE:1; 
unsigned TOFR:l; 
unsigned RTTFR:1; 
unsigned RT1:1; 
unsigned RT0:1; 



unsigned Unused 1 :8; 
} TSCRType; 

typedef struct 
{ 

unsigned IRQE:1; 
const unsigned :3; 
const unsigned IRQF: 1 ; 
unsigned :1; 
unsigned IRQR:1; 
unsigned :1; 
} ISCRJType; 

typedef struct 
{ 

unsigned :5; 

unsigned ELAT:1; 

unsigned MPGM: 1 ; 

unsigned EPGM:1; 
} EPROGType; 
typedef struct 
{ 

unsigned Unusedl:7; 
unsigned COPC:l; 
unsigned Unused2:8; 
} COPRJType; 

#ifdef_AVJ)5_ 

/* Register */ 

/* Port Data registers */ 

static volatile PORTAJType PORTA @ 0x00; 

static volatile PORTB Type PORTB @ 0x0 1 ; 

/* Port Data Direction registers */ 
/* NOTE! These are write only */ 

static PORTAJType DDRA @ 0x04; 

static PORTB_Type DDRB @ 0x05; 

/* Timer registers */ 

static volatile TSCRJType TSCR @ 0x08; 
static volatile const unsigned char TCR @0x09; 



/* Interrupt control register */ 



static volatile ISCRJType 



ISCR @ OxOA; 



/* Port Pulldown registers */ 

/* NOTE! These are write only */ 



static volatile PORTAType 
static volatile PORTB_Type 



PDRA @OxlO; 
PDRB @0xll; 



/* EPROM programming register */ 

static volatile unsigned char EPROG @ 0x1 8; 

/* COP watch-dog reset register */ 
/* NOTE! These are write only */ 

//static volatile unsigned char COPRST @ 0x07F0; 
static volatile COPR_Type COPR @ OxO7F0; 



/* Interrupts */ 

#define TIMERJVEC 0x07F8 

#define IRQ_VEC 0x07FA 

#define SWI_VEC 0x07FC 
#define RESET_VEC Ox07FE 

#else 

/* Register */ 

/* Port Data registers +/ 

extern volatile PORTA_Type PORTA; 
extern volatile PORTB Type PORTB; 

/* Port Data Direction registers */ 
/* NOTE! These are write only */ 

extern PORTAJType DDRA; 
extern PORTB__Type DDRB; 

/* Timer registers */ 



extern volatile TSCRJType TSCR; 




extern volatile const unsigned char TCR; 

/* Interrupt control register */ 

extern volatile ISCR__Type ISCR; 

/* Port Pulldown registers */ 

/* NOTE! These are write only */ 

extern volatile PORTAType PDRA; 
extern volatile PORTB JType PDRB ; 

/* EPROM programming register */ 

extern volatile EPROGJType EPROG; 

/* COP watch-dog reset register */ 
m /* NOTE! These are write only */ 

i!3 

M= extern volatile COPRJType COPR; 

05 
-J— 

«y /* Interrupts */ 

r #defme TTMERVEC 0x07F8 

Q #define IRQ_VEC 0x07FA 

ry #define SWIJ/EC 0x07FC 

fU tfdefme RESET VEC 0x07FE 

? m — 



#endif 



#endif 



•» ft 

#ifjidef COMPILER_H 
#define COMPILER_H 

#ifdef_BC_COP8 

#define LITTLE_BIG 

#include <.Atarget\cop8sax7.h> 

SleepO { WKPND = 0; LOPWR.HALT = 1; NOP0; NOP0; } 
SnoozeQ { WKPND = 0; LOPWR.IDLE = 1 ; NOPQ; NOPQ; } 



_BC4EZWIN_ 

LITTLE_BIG 

InstallVec( Vector, Function ) 

SleepO 

SnoozeO 

DisablelntO 

EnablelntQ 



_CVI_ 

LITTLEJBIG_ 

InstallVec( Vector, Function ) void Function(void) 
SleepO 
SnoozeO 
DisablelntO 
EnablelntO 
data 
idata 



AV6805_ 
#include <intrpt.h> 
#defme _BIG_LITTLE_ 
#defme DisablelntO diO 
#define EnablelntO eiO 

#define InstallVec( Vector, Function ) ROM_VECTOR( Vector, Function ) 

#defineStopO asm( "stop" ) 

#endif 

#ifdef_IAR8051_ 
#define _BIG_LITTLE_ 

#define InstallVec( Vector, Function ) interrupt [Vector] 
#define DisablelntO IE.7=0 
#define EnablelntO IE.7=1 
#endif 



#define 
#define 
#endif 

#ifdef_ 
#define 
#define 
#define 
#define 
#define 
#define 
m #endif 

d 

U #ifdef_ 

03 #define 

*P #define 

5 tfdefine 

£ #define 

s #define 

q #define 

rU #define 

fU #define 

Ul #endif 
□ 

Q #ifdef 





#ifdef _GNU97R1 A_ 
#define _LITTLE_BIG_ 

#define InstallVec( Vect, ISR ) extern void ISR( void ) _attribute_((interrupt_handler)) 
#define Disablelnt() _asm_ ("orc.b #128,ccr") 
#defme EnablelntO _asm_ ("andc.b #63,ccr") 
#endif 

#ifdef_BIG_LITTLE_ 

#define Hi( Type, Name ) ( *( (Type *)&Name ) ) 
#define Lo( Type, Name ) ( *( (Type *)&Name + 1 ) ) 

#define HiByte( Arg ) ( *( (Tsmall *)&Arg ) ) 
#define LoByte( Arg ) ( *( (Tsmall *)&Arg + 1 ) ) 

#define Hilnt( Arg ) ( *( (Tmedium *)&Arg ) ) 
#defme LoInt( Arg ) ( *( (Tmedium *)&Arg + 1 ) ) 



#endif 



#ifdef_ 
#define 
#define 



_LITTLE_BIG 

Hi( Type, Name ) ( *( (Type *)&Name + 1 ) ) 
Lo( Type, Name ) ( *( (Type *)&Name ) ) 



SO 

ru 



#define 
#define 



HiByte( Arg ) ( *( (Tsmall *)&Arg + 1 ) ) 
LoByte( Arg ) ( *( (Tsmall *)&Arg) ) 



a 



#define 
#define 



Hilnt( Arg ) ( *( (Tmedium *)&Arg + 1 ) ) 
LoInt( Arg ) ( *( (Tmedium *)&Arg) ) 



#endif 
#endif 





#include <.Astd_inc\cc_std.h> 
^include <..\std_inc\compiler.h> 
#include <..\chnl\chnl.h> 
#include <.Aaic9001\aic9001.h> 
#include <.Ambl5e03\mbl5e03.h> 
#include <..\m93x6\m93x6.h> 
#inchide <.Aconfig\config.h> 

// DEFINITIONS 

****+********^**********# ****** ********* ***********/ 

/♦ */ 

/* Base-address definitions: */ 



#define REF_COUNTER_BASE_ADRS 0 

#define COUNTER_BASE_ADRS ( REF_COUNTER_BASE_ADRS + sizeof( 
MB15E03_RefCounterType ) ) 

#define PNCODEBASEADRS ( COUNTER_BASE_ADRS + sizeof( 
MB15E03_CounterType ) * MAX_CHNLS * 2 ) 

#define UW BASE ADRS ( PN_CODE_BASE_ADRS + sizeof( Tlarge ) * 

MAX_CHNLS * MAX_PN_SEQS ) 

#define CI_BASE_ADRS ( UW_BASE_ADRS + sizeof( Tlarge ) * MAX_CHNLS ) 

#define TEST_BASE_ADRS ( CIBASEADRS + sizeof( AIC900 1 _CI_Type ) ) 

// VARIABLES 

/***********************************************************************/ 

/♦ */ 

/* Data pointers: */ 

/* •/ 

/* The following pointer declarations are key to the operation of */ 
/* This module. These pointers provide an efficient and elegant way */ 
/* to find the address of a data structure located in a serial EEPROM */ 
/* device. These pointers (once de-referenced) can be manipulated */ 
/* like the structures to which they point. The C ampersand (&) */ 
I* operator yields the EEPROM address of the data structure. The */ 
I* address may then be used for reads or writes of the EEPROM device. */ 
f* */ 
/* Declaration explanation: */ 




/* The following definitions set the base-addresses of each data */ 
/* structure stored in EEPROM. */ 
/* •/ 

J* ** 4^************4^* ******************************* ********* ***********/ 



/* 
/* 
/* 
/* 



ConfigCounter is a pointer to an array of M15E03_CounterType sized */ 
MAX CHNLS x 2. ConfigCounter is located in the code segnemt (const)*/ 
and points to an array located in the idata segment. Since it */ 



/* is const it occupies no RAM. Also, as it points to idata */ 
/* (zero page), it uses only one byte of memory (ROM). This resource */ 
/* efficient approach uses minimum memory and processing cycles. */ 
/* The pointer is initialized (at compile-time) to the base-address */ 

/* of the counter array . *' 
,* */ 

/* Usage example: *' 
/* */ 

/* void main( void ) +/ 

/*{ •/ 

/* Tsmall Adrs; // holds 8-bit address, */ 

/* */ 

/* Adrs = (Tsmall)&(*ConfigCounter)[5][l]; // yields EEPROM address */ 
/*} II ofCounter[5][l]. */ 

/* */ 
/* •/ 

/***********************************************************************/ 
MB15E03_RefCounterType (idata * const ConfigRefCounter) = (void idata 
'5 * )REF_COUNTER_B ASEADRS ; 

u MB 1 5E03_CounterType (idata * const ConfigCounter)[MAX_CHNLS][2] = (void idata 

?0 *)COUNTER_BASE_ADRS; 

J Tlarge (idata * const»ConfigP N 2 Codes)[MAX_CHNLS][MAX*FN_SEQS] = (void idata 

*)PN CODE_BASE_ADRS; 
rU (idata * cons t ConfigUW)[MAX_CHNLS] = (void idata *)UW_BASE_ADRS; 

'°~ AIC9001_CI_Type (idata * const ConfigCI) = (void idata *)CI_BASE_ADRS; 

;U Tsmall (idata * const ConfigTEST) = (void idata * )TEST_B ASE_ADRS; 

ru 

jjj ^^♦^♦♦♦.♦♦♦♦♦♦♦♦♦♦**********#***************«**************************/ 

6 i* *i 

S3 /♦ ConfigReadO *> 

/* */ 

/* V 

I* This function copies Len bytes from the EEPROM Src address to */ 
/♦ the RAM Dst address. */ 

•/ 

/* Usage: +/ 
/* */ 

/* void main( void ) // Copies from ConfigCounter[3][0] (EE) */ 
/* { to Buf (RAM). */ 

/* Tsmall Buf[10]; */ 
/* */ 

/* ConfigRead( Buf, &(*ConfigCounter)[3][0], sizeof(MB15E03_CounterType) ); */ 



/ 



/* */ 



/***********************************************************************/ 

void ConfigRead( void *Dst, void *Src, Tsmall Len ) 
{ 

while( Len— ) 

*((Tsmall *)Dst)++ = M93x6_Read( (Tmedium)((Tsmall *)Src)++); 

} 

/* */ 

/* ConfigWriteO */ 
/* */ 

/* */ 

/* This function copies Len bytes from the RAM Dst address to the */ 
/♦EEPROMSrc address. */ 
/* */ 
I* Usage: */ 
I* V 
I* void main( void ) // Copies from Buf (RAM) */ 
/* { to ConfigCounter[3][0] (EE). */ 

/* Tsmall Buf[10]; */ 
SO /* */ 

-P /* ConfigWrite( &(*ConfigCounter)[3][0], Buf, sizeof(MB15E03_CounterType) );*/ 

hD /* \ */ 

ru ., 

q void ConfigWrite( void *Dst, void *Src, Tsmall Len ) 

ru { 

fU while( Len— ) 

Ul M93x6_Write( (Tmedium)((Tsmall *)Dst)++, *((Tsmall *)Src)++ ); 

□ } 

□ 



□ 



ru 



#ifhdef _DS80C320_ 
#define _DS80C320_ 

/*********#*****♦*****#*****************************»*********/ 

I* V 

I* File: n ..\target\ds80c320.h" */ 

/* Date: 97.12.09 */ 

/♦By: Arch */ 

/* Description: */ 

/* */ 

/* Register and interrupt vector header file for the */ 

/* DALLAS DS80C320 high-speed microcontroller using the */ 

/* I AR ICC805 1 C compiler version 4.25 */ 

/* */ 

/***************** ********************************************/ 
#ifdef IAR8051 



#pragma language=extended 
i #define LOCATED( Adrs ) = Adrs 

9 #define P0_0 PO.O 

P #define P0_1 P0.1 

iH #define P0_2 P0.2 

#define P0_3 P0.3 
#define P0_4 P0.4 
□ #define P0_5 P0.5 

RJ #define P0_6 P0.6 

Py #define P0_7 P0.7 

j ;0 #definePl_0P1.0 
5 #definePl 1 Pl.l 



#definePl_2P1.2 
#definePl_3P1.3 
#definePl_4P1.4 
#definePl_5P1.5 
#definePl_6P1.6 
#defmePl_7P1.7 
#define P2_0 P2.0 
#define P2_l P2.1 
Mefine P2_2 P2.2 
#define P2_3 P2.3 
#define P2_4 P2.4 
#define P2_5 P2.5 
#define P2_6 P2.6 
#define P2_7 P2.7 
#defineP3 OP3.0 



9 

#define P3_l P3.1 
#defineP3_2P3.2 
#defineP3_3P3.3 
#define P3_4 P3.4 
#defineP3_5P3.5 
#defineP3_6P3.6 
#define P3_7 P3.7 
#define TCON_0 TCON.O 
#defineTCON_l TCON.l 
tfdefine TCON_2 TCON.2 
#defineTCON_3 TCON.3 
#define TCON_4 TCON.4 
#define TCON_5 TCON.5 
#define TCON_6 TCON.6 
#define TCON_7 TCON.7 
#define SCON0_0 SCONO.O 
#define SCON0_l SCON0.1 
,„ #define SCON0_2 SCON0.2 

g #define SCON0_3 SCON0.3 

S #define SCON0_4 SCON0.4 

CO #define SCON0_5 SCON0.5 

•F #define SCON0_6 SCON0.6 

">? #define SCON0_7 SCON0.7 

OIE.0 
1 IE.1 
2IE:2— - 
3IE.3 
4 IE.4 
5IE.5 
6IE.6 
7 IE.7 
OIP.O 
1 IP.l 
2IP.2 
3IP.3 
4IP.4 
5IP.5 
6IP.6 
7IP.7 

#define SCON1_0 SCON 1.0 
#define SCON1J SCON1.1 
#define SCONl_2 SCON1.2 
#define SCONl_3 SCON1.3 
#define SCONl_4 SCON 1.4 
#define SCONl_5 SCON1.5 



£J #define IE_ 

#define IE_ 
q #define IE_ 

fy #define IE_ 

j'U #define IE_ 

If! #define IE_ 

O #defineffi_ 
O #define IE_ 

#defineIP_ 
#define IP_ 
#define IP_ 
#defme IP_ 
#define IP_ 
#define IP_ 
#define IP_ 
#define IP 



t 



#defme SCONl_6 SCON1.6 
#define SCONl_7 SCON1.6 
#define T2CON_0 T2CON.0 
^define T2CON_l T2CON.1 
#define T2CON_2 T2CON.2 
#define T2CON_3 T2CON.3 
#define T2CON_4 T2CON.4 
#define T2CON_5 T2CON.5 
#define T2CON_6 T2CON.6 
#define T2CON_7 T2CON.7 
#define PS WO PSW.O 
#definePSW_l PSW.l 
#define PSW_2 PSW.2 
#define PSW_3 PSW.3 
#define PSW_4 PSW.4 
#define PSW_5 PSW.5 
#define PSW_6 PSW.6 
#define PSW_7 PSW.7 
ri #define WDCON_0 WDCON.O 

11 #define WDCON_l WDCON.l 

CO #define WDCON_2 WDCON.2 

••? #define WDCON_3 WDCON.3 

5 #define WDCON_4 WDCON.4 

£ #define WDCON_5 WDCON.5 

#define WDCON_6 WDCON.6 
Q #define WDCON 7 WDCON.7 

fU #define ACC_0 ACC.O 

W #define ACC_1 ACC.l 

j ;{3 #define ACC_2 ACC.2 

r ^ #define ACC_3 ACC.3 

U #define ACC_4 ACC.4 

#define ACC_5 ACC.5 
#define ACC_6 ACC.6 
#define ACC_7 ACC.7 
#define EIE_0 EIE.0 
#define EIE_1 EIE.l 
#define EIE_2 EIE.2 
#define EIE_3 EIE.3 
#define EIE_4 EIE.4 
#define EIE_5 EIE.5 
#defineEIE_6EIE.6 
#define EIE_7 EIE.7 
#define B_0 B.O 
#define B_l B.l 
#defineB 2 B.2 



* > 

#define B_3 B.3 
tfdefine B_4 B.4 
#define B_5 B.5 
#define B_6 B.6 
#define B_7 B.7 
#define EIP_0 EIP.O 
#define EIP_1 EIP.l 
#define EIP_2 EIP.2 
#de£ine EIP_3 EIP.3 
#define EIP_4 EIP.4 
#define EIP_5 EIP.5 
#define EIP_6 EIP.6 
#define EIP_7 EIP.7 

#else 

#defme LOCATED( Adrs ) 
#define sfr extern Tsmall 
|i fldefine bit extern Tbool 

5 tfdefine P0_0 (*(SFR_BitType *)&PO).BO 

® tfdefine P0_1 (♦(SFR_BitType *)&P0).B1 

-P #define P0_2 (*(SFR_BitType *)&P0).B2 

$ #define P0_3 (*(SFR_BitType *)&P0).B3 

IV #define P0_4 (*(SFR_BitType *)&P0).B4 

#define P0_5 (*(SFRJBitType *)&P0).B5 
q #define P0_6 (*(SFR_BitType *)&P0).B6 

fu #define P0_7 (*(SFR_BitType *)&P0).B7 

TO #define P1_0 (*(SFR_BitType *)&Pl).BO 

Ul #define Pl_l (*(SFR_BitType *)&P1).B1 

O #de£ine Pl_2 (*(SFR_BitType *)&P1).B2 

° #define Pl_3 (*(SFR_BitType *)&P1).B3 

#defme Pl_4 (*(SFR_BitType *)&P1).B4 
#define Pl_5 (*(SFR_BitType *)&P1).B5 
#define Pl_6 (*(SFRJBitType *)&P1).B6 
#define Pl_7 (*(SFR_BitType *)&P1).B7 
#define P2_0 (*(SFR_BitType *)&P2).B0 
tfdefine P2_l (*(SFR_BitType *)&P2).B1 
#define P2_2 (*(SFR_BitType *)&P2).B2 
#define P2_3 (*(SFR_BitType *)&P2).B3 
#define P2_4 (*(SFR_BitType *)&P2).B4 
#define P2_5 (*(SFR_BitType *)&P2).B5 
#define P2_6 (*(SFR_BitType *)&P2).B6 
#define P2_7 (*(SFR_BitType *)&P2).B7 
#define P3_0 (*(SFR_BitType *)&P3).B0 
#derine P3_l (*(SFR_BitType *)&P3).B1 



#define P3_2 (*(SFR_BitType *)&P3).B2 
#defme P3_3 (*(SFR_BitType *)&P3).B3 
#define P3_4 (*(SFR_BitType *)&P3).B4 
#define P3_5 (*(SFRJBitType *)&P3).B5 
#define P3_6 (*(SFR_BitType *)&P3).B6 
#define P3_7 (*(SFR_BitType *)&P3).B7 
#define TCON_0 (*(SFR_BitType *)&TCON).B0 
#define TCON_l (*(SFR_BitType *)&TCON).Bl 
#define TCON_2 (*(SFR_BitType *)&TCON).B2 
#define TCON_3 (*(SFR_BitType *)&TCON).B3 
#define TCON_4 (*(SFR_BitType *)&TCON)B4 
#define TCON_5 (*(SFR_BitType *)&TCON).B5 
#define TCON_6 (*(SFR_BitType *)&TCON)-B6 
#define TCON_7 (*(SFR_BitType *)&TCON)B7 
#define SCON0_0 (*(SFR_BitType *)&SCON0).B0 
^define SCONO_1 (*(SFR_BitType *)&SCONO).B1 
#define SCON0_2 (*(SFR_BitType *)&SCON0).B2 
#define SCON0_3 (*(SFR_BitType *)&SCON0).B3 
#define SCON0_4 (*(SFR_BitType *)&SCON0).B4 
#define SCON0_5 (*(SFR_BitType *)&SCON0).B5 
#define SCON0_6 (*(SFR_BitType *)&SCON0).B6 
#define SCON0_7 (*(SFR_BitType *)&SCON0).B7 
#define IE_0 (*(SFR_BitType *)&ffi).BO 
#define IE_1 (*(SFR_BitType *)&IE).B1 
#define IE_2 (*(SFR_BitType *)&ffi).B2 
#define IE_3 (*(SFR_BitType *)&IE).B3 
#define IE_4 (*(SFR_BitType *)&IE).B4 
#defme IE_5 (*(SFR_BitType *)&EE).B5 
#define IE_6 (*(SFR_BitType *)&IE).B6 
#define IE_7 (*(SFR_BitType *)&IE).B7 
#define IP_0 (*(SFR_BitType *)&IP).BO 
#defineIP_l (*(SFR_BitType *)&IP).B1 
#define IP_2 (*(SFR_BitType *)&IP).B2 
#define IP_3 (*(SFR_BitType *)&IP).B3 
#define IP_4 (*(SFR_BitType *)&IP).B4 
#define IP_5 (*(SFR_BitType *)&IP).B5 
#define IP_6 (*(SFR_BitType *)&IP).B6 
#define IP_7 (*(SFRJBitType *)&D>).B7 
#define SCON1_0 (*(SFR_BitType *)&SCON1).BO 
#defme SCONl_l (*(SFR_BitType *)&SCONl).Bl 
#define SCONl_2 (*(SFR_BitType *)&SCONl).B2 
tfdefine SCONl_3 (*(SFR_BitType *)&SCONl).B3 
#define SCONl_4 (*(SFR_BitType *)&SCONl).B4 
#define SCONl_5 (*(SFR_BitType *)&SCONl).B5 
#define SCONl_6 (*(SFR_BitType *)&SCONl).B6 



#define SCONl_7 ('(SFR.BitType *)&SCONl).B6 
#define T2CON_0 (*(SFR_BitType *)&T2CON).B0 
#define T2CON.1 (♦ (SFR.BitType *)&T2C0N).B1 
#define T2CON_2 (♦ (SFR.BitType *)&T2CON).B2 
#define T2CON_3 (* (SFR.BitType *)&T2CON).B3 
#define T2CON_4 (* (SFR.BitType *)&T2CON).B4 
#define T2CON_5 (♦ (SFR.BitType *)&T2CON).B5 
#define T2CON_6 (* (SFR.BitType *)&T2CON).B6 
#define T2CON.7 (♦ (SFR.BitType *)&T2CON)-B7 
#define PSW.O (*(SFR_BitType *)&PSW).BO 
#define PSW_1 (*(SFR_BitType *)&PSW).B1 
#define PSW.2 (*(SFR_BitType *)&PSW).B2 
#define PSW.3 (*(SFR_BitType *)&PSW).B3 
#defme PSW.4 (*(SFR_BitType *)&PSW).B4 
#define PSW.5 (♦(SFR.BitType *)&PSW).B5 
#define PSW.6 (♦(SFR.BitType *)&PSW).B6 
#define PSW.7 (♦(SFR.BitType *)&PSW).B7 
#define WDCON.O (♦(SFR.BitType ♦)&WDCON).BO 
S #define WDCON.l (♦(SFR.BitType *)&WDCON).B 1 

d #define WDCON.2 (*(SFR_BitType *)&WDCON).B2 

00 #define WDCON.3 (* (SFR.BitType *)&WDCON).B3 

»C #define WDCON.4 (* (SFR.BitType *)&WDCON).B4 

* #define WDCON.5 (*(SFR_BitType *)&WDCOK).B5 

#define WDCON.6 (* (SFR.BitType *)&WDCON)-B6 
#define WDCON.7 (* (SFR.BitType *)&WDCON).B7 
#define ACC.O (♦(SFR.BitType *)&ACC).BO 
15 #define ACC.l (♦(SFR.BitType *)&ACC).B1 

Ki #define ACC.2 (♦(SFR.BitType *)&ACC).B2 

#define ACC.3 (♦(SFR.BitType *)&ACC).B3 
□ #define ACC.4 (*(SFR_BitType *)&ACC).B4 

O #define ACC.5 (♦(SFR.BitType *)&ACC).B5 

^define ACC.6 (♦(SFR.BitType *)&ACC).B6 
^define ACC.7 (♦(SFR.BitType *)&ACC).B7 
#define EIE.O (* (SFR.BitType »)&EIE).BO 
#define EIE.l (♦(SFR.BitType *)&EIE).B1 
#define EIE.2 (♦(SFR.BitType *)&EIE).B2 
#define EIE.3 (* (SFR.BitType *)&EIE).B3 
#define EIE.4 (♦(SFR.BitType *)&EIE).B4 
#define EIE.5 (* (SFR.BitType *)&EIE).B5 
#define EIE.6 (* (SFR.BitType *)&EIE).B6 
#define EIE.7 (♦(SFR.BitType *)&EIE).B7 
#define B.O (* (SFR.BitType *)&B).BO 
#defme B.l (♦(SFR.BitType *)&B).B1 
#define B.2 (*(SFR_BitType *)&B).B2 
#define B.3 (* (SFR.BitType *)&B).B3 



#define B_4 (*(SFR_BitType ♦)&B).B4 
#define B_5 (*(SFR_BitType *)&B).B5 
#define B_6 (*(SFR_BitType *)&B).B6 
#define B_7 (*(SFR_BitType *)&B).B7 
#define EIP_0 (*(SFR_BitType *)&E1P).B0 
#define EIP_1 (*(SFR_BitType *)&EBP).B1 
#define EIP_2 (*(SFR_BitType *)&E1P).B2 
#define EIP_3 (*(SFR_BitType *)&EIP).B3 
#define EIP_4 (*(SFR_BitType *)&EIP).B4 
#define EIP_5 (*(SFR_BitType *)&EIP).B5 
#define EIP_6 (*(SFR_BitType *)&EH>).B6 
#define EDP_7 (*(SFR_BitType *)&EIP).B7 
typedef struct 
{ 

unsigned BO: I; 
unsigned Bl:l; 
unsigned B2:l; 
r - n unsigned B3:l; 

□ unsigned B4:l; 

H- unsigned B5:l; 

SO unsigned B6:l; 

"P unsigned B7:-l; 

unsigned :8; 
} SFR_BitType; 



ru 

h #endif 



□ 



ru /**********************♦*******************************♦**♦**/ 

ii-j /* Special function register definitions */ 

/********************* ***********+++**+++i t *m**mmi t *m+4,/ 

sfr PO LOCATED( 0x80); //PortG 
sfr SP LOCATED( 0x81 ); // Stack pointer 
sfr DPL LOCATED( 0x82 ); // Data pointer low 0 
sfr DPH LOCATED( 0x83 ); // Data pointer high 0 
sfr DPL1 LOCATED( 0x84 ); // Data pointer low 1 
sfr DPH1 LOCATED( 0x85 ); // Data pointer high 1 
sfr DPS LOCATED( 0x86 ); // Data pointer select 
sfr PCON LOCATED( 0x87 ); // Power control 
sfr TCON LOCATED( 0x88 ); // Timer/counter control 
sfr TMOD LOCATED( 0x89 ); // Timer mode control 
sfr TL0 LOCATED( 0x8A ); // Tinier 0LSB 
sfr TL1 LOCATED( 0x8B ); // Timer 1 LSB 
sfr TH0 LOCATED( 0x8C ); // Timer OMSB^ 
sfr TH1 LOCATED(0x8D); //Timer 1 MSB 
sfr CKCON LOCATED( 0x8E ); // Clock control 



f 



sfr PI LOCATED( 0x90 ); // Port 1 

sfr EXIF LOCATED( 0x91 ); // External interrupt flag 

sfr SCON0 LOCATED( 0x98 ); // Serial port 0 control 

sfr SBUFO LOCATED( 0x99 ); // Serial data buffer 0 

sfr P2 LOCATED( OxAO ); //Port 2 

sfr IE LOCATED(0xA8); //Interrupt enable 

sfr SADDR0 LOCATED( 0xA9 ); // Slave address register 0 

sfr SADDR1 LOCATED( OxAA ); // Slave address register 1 

sfr P3 LOCATED( OxBO ); //Port 3 

sfr IP LOCATED( 0xB8 ); // Interrupt priority 

sfr SADEN0 LOCATED( 0xB9 ); // Slave address mask enable register 0 

sfr SADEN1 LOCATED( OxBA ); // Slave address mask enable register 1 

sfr SCON1 LOCATED( OxCO ); // Serial port 1 control 

sfr SBUF1 LOCATED( OxCl ); // Serial data buffer 1 

sfr STATUS LOCATED( 0xC5 ); // Status register 

sfr TA LOCATED( 0xC7 ); // Timed access register 

sfr T2CON LOCATED( 0xC8 ); // Timer 2 control 

sfr T2MOD LOCATED( 0xC9 ); // Timer 2 mode 

sfr RCAP2L LOCATED( OxCA ); // Timer 2 capture LSB 

sfr RCAP2H LOCATED( OxCB ); // Timer 2 capture MSB 

CO sfr TL2 LOCATED( OxCC ); //Timer 2 LSB 

-P sfr TH2 LOCATED( OxCD ); //Timer 2 MSB 

5 sfr PSW LOCATED( OxDO ); // Program status word 

sfr WDCON LOCATED( 0xD8 ); // Watchdog control 

sfr ACC LOCATED( OxEO ); //Accumulator 

sfr EIE LOCATED( 0xE8 ); // Extended interrupt enable 

1*0 sfr B LOCATED( OxFO ); //B register 

iU sfr EIP LOCATED( 0xF8 ); // Extended interrupt priority 



O 



q /********** ***************************************** *********/ 

j 3 /* Bit addressible register definitions */ 

/************************************************************/ 



//EIP 




bit 


PWDI 


LOCATED( OxFC ); 


bit 


PX5 


LOCATED{ OxFB ); 


bit 


PX4 


LOCATED( OxFA ); 


bit 


PX3 


LOCATED( 0xF9 ); 


bit 


PX2 


LOCATED( 0xF8 ); 


II & 






II EIE 




bit 


EWDI 


LOCATED( OxEC ); 


bit 


EX5 


LOCATED( OxEB ); 


bit 


EX4 


LOCATED( OxEA ); 



bit EX3 LOCATED( 0xE9 ); 
bit EX2 LOCATED( 0xE8 ); 



//ACC 



//WDCON 

bit SMOD_l LOCATED( OxDF ); 
bit POR LOCATED( OxDE ); 
bit EPFI LOCATED( OxDD ); 
bit PFI LOCATED( OxDC ); 
bit WDIF LOCATED( OxDB ); 
bit WTRF LOCATED(OxDA); 
bit EWT LOCATED( 0xD9 ); 
bit RWT LOCATED( 0xD8 ); 



//PSW 

bit CY LOCATED( OxD7 ); 

bit AC LOCATED( 0xD6 ); 

;i! bit FO LOCATED( OxD5 ); 

2 bit RSI LOCATED(0xD4); //register bank select bit 1 

Sj bit RSO LOCATED(OxD3); //register bank select bit 0 

«p bit OV LOCATED( 0xD2 ); 

jD bit FL LOCATED(OxDl ); 

[ J bit P LOCATED( OxDO ); 

^ // T2CON 

| ; U bit TF2 LOCATED( OxCF ); 

riJ bit EXF2 LOCATED(OxCE); 

HI bit RCLK LOCATED( OxCD ); 

□ bit TCLK LOCATED( OxCC ); 

O bit EXEN2 LOCATED( OxCB ); 

bit TR2 LOCATED(OxCA); 

bit C_T2 LOCATED(0xC9); 

bit CP_RL2 LOCATED( 0xC8 ); 

// SCON1 

bit SMO_FE_l LOCATED( 0xC7 ); 
bit SM1_1 LOCATED( 0xC6 ); 
bit SM2_1 LOCATED( 0xC5 ); 
bit REN_1 LOCATED( OxC4 ); 
bit TB8_1 LOCATED( OxC3 ); 
bit RB8_1 LOCATED( OxC2 ); 
bit Tl_l LOCATED( OxC 1 ); 
bit RI_1 LOCATED( OxCO ); 



//IP 




bit 


PS1 


LOCATEDf OxBE V 


bit 


PT2 


LOCATED( OxBD ); 


bit 


PSO 


LOCATED( OxBC ); 


bit 


PTI 


T OCATFDf OxRR V 


bit 


PX1 


LOCATEDf OxBA V 


bit 


PTO 


LOCATEDf 0xB9 V 


bit 


PXO 


LOCATED^ OxB8 V 


//P3 




bit 


RD 


T OP ATFTV 0vR7 V 


bit 


WR 




bit 


Tl 


LOCATED( 0xB5 ); 


bit 


TO 


LOCATED( 0xB4 ); 


bit 


INT1 


LUU/ilCU^ UXOJ ), 


bit 


INTO 




bit 


TXDO 


T OPATFTV OvR1 V 


bit 


RXDO 


T OP ATTTTV AvRn Y 


//IE 




bit 


EA 


T HP A THPTl/' fWAT? V 
HJl^A 1 IiU^ UXAr J, 


bit 


ESI 




bit 


ET2 


LOCATED( OxAD ); 


bit 


ESO 


LOCATED( OxAC ); 


bit 


ET1 


LOCATED( OxAB ); 


bit 


EX1 


LOCATED( OxAA ); 


bit 


ETO 


t r\r* a Tcn^ ru, a o \. 
LUL.A 1 fcLJQ UXAy 


bit 


EXO 


LOCATED( 0xA8 ); 


//P2 




// SCONO 




bit 


SMO_FE_0 LOCATED(0x9F 


bit 


SMI 0 


LOCATED( 0x9E ); 


bit 


SM2 0 


LOCATED( 0x9D ); 


bit 


REN_0 


LOCATED( 0x9C ); 


bit 


TB8 0 


LOCATED(0x9B); 


bit 


RB8 0 


LOCATED(0x9A); 


bit 


TI 0 


LOCATED( 0x99 ); 


bit 


RI 0 


LOCATED( 0x98 ); 


//PI 




bit 


T2 


LOCATED( 0x97 ); 


bit 


T2EX 


LOCATED( 0x96 ); 


bit 


RXD1 


LOCATED( 0x95 ); 



CO 

ru 



ru 
ru 
in 
□ 
o 



% 



bit 


TXD1 


LOCATED( 0x94 ); 


bit 


INT2 


LOCATED( 0x93 ); 


bit 


INT3 


LOCATED( 0x92 ); 


bit 


INT4 


LOCATED(0x91 ); 


bit 


INT5 


LOCATED(0x90); 


//TCON 




bit 


TF1 


LOCATED( 0x8F ); 


bit 


TR1 


LOCATED( 0x8E ); 


bit 


TFO 


LOCATED^ 0x8D V 


bit 


TRO 


LOCATED( 0x8C ); 


bit 


IE1 


LOCATED( 0x8B ); 


bit 


IT1 


LOCATED(0x8A); 


bit 


IEO 


LOCATED( 0x89 ); 


bit 


ITO 


LOCATED( 0x88 ); 


//PO 





/* Interrupt vector definitions */ 
/**********************************^^ 

#ifdef_IAR8051_ 

interrupt [0x33] void PFIJnt (void); // Power-fail indicator 
interrupt [0x03] void IE0_int (void); // External interrupt 0 
interrupt [OxOB] void TF0_int (void); // Timer 0 overflow 
interrupt [0x1 3] void IEl_Jnt (void); // External interrupt 1 
interrupt [OxlB] void TFl int (void); // Timer 1 overflow 
interrupt [0x23] void SCON0_int (void); // Serial port 0 
nterrupt [0x2B] void TF2 Jnt (void); // Timer 2 overflow 
nterrupt [0x3B] void SCON1 Jnt (void); // Serial port 1 
nterrupt [0x43] void IE2_int (void); // External interrupt 2 
nterrupt [0x4B] void IE3_int (void); // External interrupt 3 
interrupt [0x53] void IE4_int (void); // External interrupt 4 
nterrupt [0x5B] void IE5_int (void); // External interrupt 5 
nterrupt [0x63] void WDIF_int (void); // Watchdog interrupt 
#endif 
#endif 



t 



m 
a 
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#include <..\std_inc\cc_std.h> 
#include <..\mcu_def\ds80c320.h> 
#ifodef_IAR8051_ 

/************** ********* ******************************* ******/ 

/* Special function register definitions */ 

y** ******************************************** **************/ 

Tsmall PO LOCATED( 0x80 ); //PortO 

Tsmall SP LOCATED( 0x81 );// Stack pointer 

Tsmall DPL LOCATED( 0x82 ); // Data pointer low 0 

Tsmall DPH LOCATED( 0x83 ); // Data pointer high 0 

Tsmall DPL1 LOCATED( 0x84 ); // Data pointer low 1 

Tsmall DPH1 LOCATED( 0x85 ); // Data pointer high 1 

Tsmall DPS LOCATED( 0x86 ); // Data pointer select 

Tsmall PCON LOCATED( 0x87 ); // Power control 

Tsmall TCON LOCATED( 0x88 ); // Timer/counter control 

Tsmall TMOD LOCATED( 0x89 ); // Timer mode control 

Tsmall TL0 LOCATED( 0x8A ); // Timer 0LSB 

Tsmall TL1 LOCATED( 0x8B ); // Timer 1 LSB 

Tsmall TH0 LOCATED( 0x8C ); // Timer 0 MSB 

Tsmall TH1 LOCATED( 0x8D ); // Timer 1 MSB 

Tsmall CKCON LOCATED( 0x8E ); // Clock control 

Tsmall PI LOCATED( 0x90 ); // Port 1 

Tsmall EXIF LOCATED( 0x91 ); //External interrupt flag 

Tsmall SCON0 LOCATED( 0x98 ); // Serial port 0 control 

Tsmall SBUF0 LOCATED( 0x99 ); // Serial data buffer 0 

Tsmall P2 LOCATED( OxAO ); //Port 2 

Tsmall IE LOCATED( 0xA8 ); // Interrupt enable 

Tsmall SADDR0 LOCATED( 0xA9 ); // Slave address register 0 

Tsmall SADDR1 LOCATED( OxAA ); // Slave address register 1 

Tsmall P3 LOCATED( OxBO ); //Port 3 

Tsmall IP LOCATED( 0xB8 ); // Interrupt priority 

Tsmall SADEN0 LOCATED( 0xB9 ); // Slave address mask enable register 0 

Tsmall SADEN1 LOCATED( OxBA ); // Slave address mask enable register 1 

Tsmall SCON1 LOCATED( OxCO ); // Serial port 1 control 

Tsmall SBUF1 LOCATED( OxCl ); // Serial data buffer 1 

Tsmall STATUS LOCATED( 0xC5 ); // Status register 

Tsmall TA LOCATED( 0xC7 ); // Timed access register 

Tsmall T2CON LOCATED( 0xC8 ); // Timer 2 control 

Tsmall T2MOD LOCATED( 0xC9 ); //Timer 2 mode 

Tsmall RCAP2L LOCATED( OxCA ); // Timer 2 capture LSB 

Tsmall RCAP2H LOCATED( OxCB ); // Timer 2 capture MSB 

Tsmall TL2 LOCATED( OxCC ); // Timer 2 LSB 

Tsmall TH2 LOCATED( OxCD ); // Timer 2 MSB 

Tsmall PSW LOCATED( OxDO ); // Program status word 



% 



Tsmall WDCON LOCATED( 0xD8 ); // Watchdog control 

Tsmall ACC LOCATED( OxEO );// Accumulator 

Tsmall EIE LOCATED( 0xE8 ); // Extended interrupt enable 

Tsmall B LOCATED( OxFO ); //B register 

Tsmall EIP LOCATED( 0xF8 ); // Extended interrupt priority 



/* Bit addressible register definitions */ 

/************************************************************/ 

//EIP 

Tbool PWDI LOCATED( OxFC ); 
Tbool PX5 LOCATED( OxFB ); 
Tbool PX4 LOCATED( OxFA ); 
Tbool PX3 LOCATED(0xF9); 
Tbool PX2 LOCATED( 0xF8 ); 



//B 



//EIE 
Tbool 
Tbool 
Tbool 
Tbool 
Tbool 



EWDI LOCATED( OxEC ); 

EX5 LOCATED( OxEB ); 

EX4 LOCATED( OxEA ); 

EX3 LOCATED( 0xE9 ); 

EX2 LOCATED( 0xE8 ); 



//ACC 



//WDCON 

Tbool SMODJ LOCATED( OxDF ); 
Tbool POR LOCATED( OxDE ); 
Tbool EPFI LOCATED( OxDD ); 
Tbool PFI LOCATED( OxDC ); 
Tbool WDIF LOCATED( OxDB ); 
Tbool WTRF LOCATED( OxDA ); 
Tbool EWT LOCATED( 0xD9 ); 
Tbool RWT LOCATED( 0xD8 ); 



//PSW 






Tbool 


CY 


LOCATED( 0xD7 ); 


Tbool 


AC 


LOCATED( 0xD6 ); 


Tbool 


FO 


LOCATED(0xD5 ); 


Tbool 


RSI 


LOCATED( 0xD4 ); // register bank select Tbool 1 


Tbool 


RSO 


LOCATED( 0xD3 ); // register bank select Tbool 0 


Tbool 


OV 


LOCATED(0xD2); 


Tbool 


FL 


LOCATED( OxDl ); 



Tbool P LOCATED( OxDO ); 



Q 
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II T2CON 
Tbool TF2 
Tbool EXF2 
Tbool RCLK 
Tbool TCLK 
Tbool EXEN2 
Tbool TR2 
Tbool C_T2 
Tbool CPRL2 



LOCATED(OxCF); 
LOCATED(OxCE); 

LOCATED(OxCD); 

LOCATED( OxCC ); 

LOCATED( OxCB ); 
LOCATED(0xCA); 
LOCATED(0xC9); 

LOCATED( 0xC8 ); 



// SCON1 
Tbool SMO 
Tbool SMI 
Tbool SM2 
Tbool REN 
Tbool TB8 
Tbool RB8 
Tbool TT_r 
Tbool RI 1 



»_FE_I LOCATED(0xC7); 
1 LOCATED( 0xC6 ); 
LOCATED( 0xC5 ); 
LOCATED( 0xC4 ); 
LOCATED(0xC3); 
LOCATED( 0xC2 ); 
LOCATED(0xCl ); 
LOCATED(OxCO); 



//IP 

Tbool 

Tbool 

Tbool 

Tbool 

Tbool 

Tbool 

Tbool 



PS1 
PT2 
PSO 
PT1 
PX1 
PTO 
PXO 



//P3 

Tbool RD 
Tbool WR 
Tbool Tl 
Tbool TO 
Tbool INT1 
Tbool INTO 
Tbool TXDO 
Tbool RXDO 

//IE 

Tbool EA 

Tbool ESI 

Tbool ET2 



LOCATED( OxBE ); 
LOCATED( OxBD ); 
LOCATED(0xBC); 
LOCATED( OxBB ); 
LOCATED( OxBA ); 
LOCATED( 0xB9 ); 
LOCATED( 0xB8 ); 

LOCATED( 0xB7 ); 
LOCATED(0xB6); 
LOCATED( 0xB5 ); 
LOCATED( 0xB4 ); 
LOCATED(0xB3); 
LOCATED( 0xB2 ); 
LOCATED(0xBl ); 
LOCATED( OxBO ); 

LOCATED( OxAF ); 
LOCATED( OxAE ); 
LOCATED( OxAD ); 




Tbool ESO 

Tbool ET1 

Tbool EX1 

Tbool ETO 

Tbool EXO 

//P2 



LOCATED( OxAC ); 
LOCATED( OxAB )• 
LOCATED(OxAA); 
LOCATED( 0xA9 ); 
LOCATED( 0xA8 )'; 
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// SCONO 
Tbool SMO 
Tbool SMI 
Tbool SM2 
Tbool REN 
Tbool TB8 
Tbool RB8 
Tbool TI_0 
Tbool RI 0 



FE_0 LOCATED(0x9F)- 
_0 LOCATED(0x9E); ' 
_0 LOCATED(0x9D); 
_0 LOCATED(0x9C); 
P LOCATED(0x9B); 
.0 LOCATED(0x9A); 
LOCATED(0x99); 
LOCATED(0x98)'; 



//PI 

Tbool 

Tbool 

Tbool 

Tbool 

Tbool 

Tbool 

Tbool 

Tbool 



T2 

T2EX 

RXD1 

TXD1 

INT2 

INT3 

INT4 

INT5 



LOCATED(0x97 ); 

LOCATED( 0x96 ); 

LOCATED( 0x95 ); 

LOCATED( 0x94 ); 
LOCATED(0x93); 
LOCATED(0x92)- 
LOCATED(0x91 
LOCATED(0x90); 



//TCON 
Tbool TF1 
Tbool TR1 
Tbool TF0 
Tbool TR0 
Tbool IE1 
Tbool IT1 
Tbool IE0 
Tbool IT0 

//P0 



LOCATED(0x8F); 

LOCATED( 0x8E ); 

LOCATEIX 0x8D ); 

LOCATED( 0x8C ); 
LOCATED( 0x8B ); 
LOCATED( 0x8A ); 
LOCATED( 0x89 ); 
LOCATED( 0x88 )• 



#endif 



#ifhdefDS1706_H 
#defineDS1706_H 

f* *l 

/* The DS1 706 Module */ 

/* */ 

/♦ */ 
/* File: ..\dsl706\dsl706.h ♦/ 
/* Date: 99.09.20 */ 
/♦By: Arch */ 
/* Description: */ 
I* */ 

/* The DS 1 706 Module provides an interface to the DS 1 706 */ 

/* CPU-supervisory circuit. */ 

/* */ 

/* A call to WatchDogReset resets the watch-dog function. */ 

I* */ 

#include <..\mcu_def\i8xc32.h> 
void DS1706_Reset( void ); 
#endif 
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^include <..\std__inc\cc__std.h> 
^include <.Adsl706\dsl706.h> 



/*DSl706_ResetO *' */ 

/* 7 

' */ 

/* 

*/ 

/* This function resets (strobes) the DS 1 706 watch-dog CPU- V 
/ supervisor circuit to prevent CPU reset. */ 

/* ;/ 

void DS1706_Reset( void) 

DS 1 706_STROBE_N = ASSERTJN- 
^DS1706_STROBE_N = !ASSERT_N; 



CSTARTUP.S03 ; 

> 

This module contains the entire code executed before the C ; 
"main" function is called. The code can be tailored to suit ; 
special hardware needs. The code is designed to run on any ; 
processor based on the 805 1 architecture. ; 

Version: 5.20 [IMAF 960603] ; 

Revision control system 
SRevision: 1.1 $ 



NAME CSTARTUP 
PUBLIC init_C 

SDEFFN init_C(0400H,0,0,0,0 J 0,0,0) 

Sdefinodel.inc ; Defines memory model 

EXTERN ?C_EXIT ; Where to go when program is done 

EXTERN _R ; Register bank (0, 8, 1 6 or 24) 

EXTERN main ; First C function usually 

SDEFFN main(32768,0,0,0) 

EXTERN low_level_init ; Setup low level things 

SDEFFN _low_level_init(0,0,0,0) 
EXTERN exit 
SDEFFN exit(0,0,0,0) 
IF bankedmode 
EXTERN ?X_CALL_L18 
ENDIF 

RSEG B_UDATA 
RSEG B_CDATA 
RSEG BIDATA 
RSEG D_UDATA 
RSEG D_CDATA 
RSEG D_IDATA 
RSEG IJJDATA 
RSEG I_CDATA 
RSEG IJDATA 
RSEG P_UDATA 
RSEG P_CDATA 
RSEG P IDATA 



9 



IF lcallmode 
RSEG X_UDATA 
RSEG X_CDATA 
RSEG XJDATA 
RSEG ECSTR 
RSEG CCSTR 
ENDIF 



Li 
ill 



O 

ru 

m 
a 



The C stack segment. Should be mapped into internal data RAM 

The C stack is used for LCALL's and temporary storage for • 
code generator help-routines (math etc). The stack will be ■ ' 
located after all other internal RAM variables if the stan- - ' 
dard linking procedure is followed. Note that C interrupt ' • 
routines can double stack size demands. 



RSEG CSTACK 
stack_begin: 
DS 0 

COMMON INTVEC 



; Increase if needed 



; Should be at location zero 



C interrupt routines with defined [vectors] will reserve • 
space in this area. So will handlers written in assembler if • 
they follow the recommended format 



startup: 

IF lcall_mode 
LJMP init C 



ELSE 
AJMP 
ENDIF 



init C 



_RSEG RCODE ; Should be loaded after INTVEC 

S S^f^™- 1 ^rom low to high addresses 
• MOV KXJ SFB ^- mAT ^ initialize high byte of PDATA. 




Cal ' low_level_init to perfonn initialization before initializing 

segments and calling main. If the function returns 0 no segment 
initialization should take place. 

Link with your own version of low_level_init to override the 

default action: to do nothing but return 1 . 



CP 
O 
M> 

CO 

«F 

ru 



IF banked_mode 

MOV A,#$BYTE3 __low_level_init 
MOV DPTR,# LWRD(_low_level_init) 
LCALL ?X_CALL_L18 ; mainO 
ELSE 

IF lcall_mode 

LCALL Iowlevelinit 

ELSE 

ACALL Iowlevel_init 

ENDIF 
ENDIF 



MOV 
ORL 



A.R4 
A,R5 



JZ skip_init 
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C variable initialization section 



If there is no demand that global/static C variables should ; 
have a defined value at startup (required by ANSI), the ; 
following section can be removed to conserve code memory 
size. Note that this part calls functions in the end of ; 
this file, that also can be removed if initialized values are ; 
not needed. ; 

9 

Systems controlled by a watch-dog may require additional 
code insertions as the initialization can take severed ; 
milliseconds (if there are many variables) to complete. ; 
These parts are marked with ** * WDG *** ; ' 



; Zero out sections containing variables without explicit 
; initializers like in: 



int i; 

xdata double d[10]; 



MOV R0,#SFE(I_UDATA)-1 
SJMP CLEAR_IDATA_2 
CLEARJDATA: 
MOV @R0,#0 
DEC RO 
CLEAR_IDATA_2: 
CJNE RO,#SFB(I_UDATA> 1 ,CLEAR_IDATA 

MOV R0,#SFE(D_UDATA)-1 
SJMP CLEAR_DDATA_2 
CLEAR_DDATA: 
MOV @R0,#0 
DEC RO 
CLEAR_DDATA_2: 

iX CJNE R0,#SFB(D_UDATA)-1,CLEAR DDATA 

® ~ 
-P MOV R0,#SFE(B_UDATA>1 

S SJMP CLEAR_BDATA_2 

! ^ CLEAR_BDATA: 
MOV @R0,#0 
q DEC RO 

ru CLEAR_BDATA_2: 

rU CJNE R0,#SFB(B_UDATA)-1, CLEAR BDATA 

9 IF lcall_mode 

° MOV DPTR#SFE (X UDATA) ; XDATA 

MOV R6,DPH 
MOV R7.DPL 

MOV DPTR,#SFB (X_UDATA) 
NEXTXUD ATA : 

LCALL COMP_R67_DPTR 
; JZ INIT P UDATA 

JZ INIT_VARS 

CLR A 

MOVX @DPTR,A 
INC DPTR 

SJMP NEXT_X_UDATA 



a 



ONIT_P_UDATA: 

; MOV DPTR,#SFB (P_UDATA) 




; MOV ROJDPL 

; MOV DPTR,#SFE (P_UDATA) 

; MOV R1,DPL 

;NEXT_P_UDATA: 

; MOV A,R0 

; CLR C 

; SUBB AJU 

JNC INIT_VARS 
, MOV @R0,#O 

INC RO 

SJMP NEXT_P_UDATA 
ENDIF 



m 



ru 



Copy initializers into the proper memory segments for deck- ; 
rations like: ; 

> 

int i = 7; ; 

idata char *cp = "STRING"; ; 



INITVARS: 

MOV DPTR,#BDATA_TABLE ; BDATA 

IF Icallmode 
LCALL DI_INIT 
O ELSE 
i*U ACALL DI_INIT 

l = U ENDIF 

m MOV DPTR,#DATA_TABLE ; DATA 

y IF lcall_mode 

LCALL DIJNIT 
ELSE 

ACALL DIJNIT 
ENDIF 

MOV DPTR,#IDATA_TABLE ; IDATA 

IF Icallmode 
LCALL DIJNIT 
ELSE 

ACALL DIJNIT 
ENDIF 

MOV DPTR,#PDATA_TABLE ; PDATA 

IF Icallmode 
LCALL XJNIT 
ENDIF 

IF lcall mode 



MOV DPTR,#XDATA_TABLE 
LCALL X_INIT 

MOV DPTR,#YDATA_TABLE 

LCALL XJNIT 

ENDIF 

skip_init: 



t 



; XDATA 

; For the -y compiler option 
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C variable initialization section end 



Activate the (at link-time) selected register bank. 



MOV PSW,#_R 



If hardware must be initiated from assembly or if interrupts ; 
should be on when reaching main, this is the place to insert ; 
such code. 



IF banked mode 

MOV A,#$BYTE3 main 

MOV DPTR,#LWRD(main) 

LCALL ?X_CALL_L18 ; mainO 

ELSE' 



IF lca!l_mode 
LCALL main 
ELSE 

ACALL main 

ENDIF 

ENDIF 



; mainO 
; mainO 



Now when we are ready with our C program (usually 805 1 C ; 
programs are continuous) we must perform a system-dependent '; 
action. In this simple case we just stop. ; 



DO NOT CHANGE NEXT LINE OF CSTARTUP IF YOU WANT TO RUN YOUR ; 




; SOFTWARE WITH THE AID OF THE C-SPY HLL DEBUGGER. IT CAN • 
; THOUGH BE REMOVED IF YOUR PROGRAM IS CONTINUOUS (NO EXIT). ; 
;Ifit is removed the EXTERN ?C_EXIT line should also be re- ; 
; moved to avoid linking of the "exit" module ; 



IF lcall_mode 
LJMP exit 
ELSE 

AJMP exit 
ENDIF 
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Last part of the C variable initializer code. 



IF lcall_mode 
COMP R67 DPTR: 



***WDG*** ; 

ACQ B, R0-R3 may be used ; 



MOV A.R7 
XRL AJ)PL 
JNZ NOTEQUAL 
MOV A,R6 
XRL AJDPH 
NOT_EQUAL: 
RET 
ENDIF 

DI_INIT: 
CLR A 

MOVC A,@A+DPTR 
MOV RO^V 
MOV A,#l 
MOVC A,@A+DPTR 
MOV RIA- 
MOV A,#2 
MOVC A,@A+DPTR 
MOV R6A 
MOV A,#3 
MOVC A@A+DPTR 
MOV DPLA 
MOV DPH.R6 
MORE DI COPY: 




; ♦** WDG *** ; 

* 9 

; ACC, B, R2-R6 may be used ; 

9 ■ 

MOV A,RO 
XRL A,R1 
JNZ $+3 
RET 

CLR A 

MOVC A,@A+DPTR 
MOV @R0,A 
INC DPTR 
INC RO 

SJMP MOREDICOPY 

IF lcallmode 
XINIT: 
CLR A 

MOVC A,@A+DPTR 
MOV R4,A 
MOV A,#l 
MOVC A,@A+DPTR 
MOV R5,A 
MOV A,#2 
MOVC A,@A+DPTR 
MOV R6A 
MOV A,#3 
MOVC A,@A+DPTR 
MOV R7A 
MOV A,#4 
MOVC A,@A+DPTR 
MOV ROA 
MOV A,#5 
MOVC A,@A+DPTR 
MOV DPL^A 
MOV DPHJRO 
MORE_X_COPY: 

LCALL COMP_R67_DPTR 

JNZ $+3 

RET 

CLR A 

MOVC A,@A+DPTR 
INC DPTR 
MOV R0,DPH 




MOV Rl.DPL 
MOV DPH.R4 
MOV DPL.R5 
MOVX @DPTR,A 
INC DPTR 
MOV R4.DPH 
MOV R5.DPL 
MOV DPH.R0 
MOV DPL.R1 
SJMP MORE_X_COPY 
ENDIF 



BDATA_TABLE: 

DB SFB (B_IDATA) 
DB SFE (BJDATA) 
DW SFB (B_CDATA) 
DATA_TABLE: 
m DB SFB (DJDATA) 

□ DB SFE (D_IDATA) 

U DW SFB (D_CDATA) 

CO IDATA_TABLE: 
"P DB SFB (I_IDATA) 

!*! DB SFE (I_IDATA) 

\i DW SFB (I_CDATA) 

^ PDATA_TABLE: 
Q DW SFB (P_IDATA) 

!'U DW SFE (P_CDATA) 

i"U DW SFB (P_CDATA) 

yi 

2 IF lcall_mode 

w XDATA_TABLE: 

DW SFB (X_IDATA) 
DW SFE (X_CDATA) 
DW SFB (X_CDATA) 
YDATA_TABLE: 
DW SFB (ECSTR) 
DW SFE (CCSTR) 
DW SFB (CCSTR) 
ENDIF 



ENDMOD startup 



Function/module: exit (hit code) 

> 



* f 

; When C-SPY is used this code will automatically be replaced ; 
; by a 'debug' version of exit(). ; 

MODULE exit 

PUBLIC exit 

$DEFFN exit(0,0,0A0,0,0,0) 
PUBLIC ?C_EXIT 

RSEG RCODE 

?C_EXIT: 
exit: 



The next line could be replaced by user defined code. 



SJMP $ ; Forever... 

□ ENDMOD 

9 

; The only action of this default version of low_level_Jnit is to 

; return 1 . By doing so it signals that normal initialization of data 
; segments should be done. 

9 

; A customized version of low_level_init may be created in order to 

; perform initialization before initializing segments and calling main 
; and/or to skip initialization of data segments under certain 
; circumstances. 

; For further details see sample file lowinit.c 
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m 



MODULE lowinit 

PUBLIC _low_Ievel_init 

$DEFFN _low_level_init(0,0,0,0,32768,0 5 0,0) 
RSEG CODE 

_low_level_init: 

MOV R4,#l ; By returning 1 this Amotion 

MOV R5,#0 ; indicates that the normal 

; initialization should take place 



IF banked_mode 

EXTERN ?X_RET_L18 
LJMP ?X_RET_L18 

ELSE 

RET 

ENDIF 



END 
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#include <.Astd_inc\cc_std.h> 
#include <..\std_inc\compUer.h> 
#include <..\config\config.h> 
^include <..\aic9001\aic9001.h> 
^include <..\mbl5e03\mbl5e03.h> 
^include <..\m93x6\m93x6.h> 
#include <..\pkt\pkt.h> 



// CONSTANT DATA 

const MB 1 5E03_RefCounterType RefCounter = 
{//SWFCLDSCS //Reference counter 

{1,1, 0,0}, 64 

}; 



const MB15E03_CounterType Counter[MAX_CHNLS] [2] = 
{ // Programmable counter 

{{ 58, 7 }, { 55, 27 }}, // * Channel 0 
n {{58, 16}, {55, 36}}, // . 

3 {{58, 25}, { 55,45 }}, // . 

r* {{58,34}, {55,54 }}, // . 

CO {{ 58, 44 }, { 56, 0}}, // . 

f {{58, 54}, {56, 10}}, // . 

JJ{ {{59, 0},{ 56,20}}, // . 

£ {{59, 9}, {56,29}} //* Channel 7 

. >: 

□ 

ru const Tlarge PN_Codes[MAX_CHNLS][MAX_PN_SEQS] = 



w 
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{ 0x83E80A701, 0xF33C81961, 0xl29596FAl, 0x087A249Al ) 
{ 0x054C55131, 0x8EA24F871, 0xD435C92Bl, 0x4F5168B51 } 
{ 0x50BAA7391, 0xBB83321Bl, 0x42A759ABl, 0x8CE2E3C31 ) 
{ 0x78D465D21, 0xAC5AD2B21, 0xC4823B501, 0x655D9D141 \ 
{ 0xE9ADEBD81, 0xC61E7A8Al, 0x4DF29B0Cl, 0xl368D79Al\ 
{ 0X8C3CF5151, 0xA153ACD51, 0x770664371, 0xC18A55EDl } 
{ 0X68CAA59E1, 0xDC8F46541, 0xFlA8CBA41, 0xF4405D7Al } 
{ 0xD6AD88D61, 0x5598D6A51, 0x96CAF1491, 0x673968691 } 

J 9 



const Tlarge UW[MAX_CHNLS] = 

0x1801 1A1, 

0x0471231, 

0x1852311, 

0xl655E61, 

0x39032DI, 



t * 

Oxl75D251, 
0xl6D6451, 
OxOBAD5Bl 

}; 

const AIC9001_CI_Type CI = 
{ 

TRUE, 

UW_3_BIT ERRORS, 
SLAVE, 

WSL_8_SAMPLES, 
FALSE, 

CNTLRl 0_S AMPLES, 

PLSL_12_SAMPLES, 

FALSE, 

FALSE 

}; 

q const Tsmall TEST = 0; 

\,& 

i!0 void main( void ) 

rtp | 

! *0 Tsmall Row, Column; 

| ^ Tmedium Adrs; 

* MB 1 5E03 JfcefCounterType TempRefCounter; 

q MB 1 5E03_CounterType TempCounter; 

ry Tlarge TempPNCodes; 

TO Tlarge TempUW; 

Ifl AIC9001_CI_Type TempCI; 

□ Tsmall TempTEST; 

M93x6JnitO; 

for( Adrs = 0; Adrs < 256; Adrs-H- ) 
M93x6_Write( Adis, OxFF ); 

for( Adrs = 0; Adrs < 256; Adrs++ ) 
if( M93x6_Read( Adrs ) != OxFF ) 
return; 



ConfigWrite( &(*ConfigRefCounter), (void *)&RefCounter, sizeof( 
MB 1 5E03_RefCounterType ) ); 
for( Row = 0; Row < MAX_CHNLS; Row-H- ) 
for( Column = 0; Column < 2; Column++ ) 



ConfigWrite( &(*ConfigCounter)[Row][Column], (void *)&Counter[Row][Columnl sizeofT 
MB15E03_CounterType)); 1 K 

for( Row = 0; Row < MAXCHNLS; Row++ ) 
for( Column = 0; Column < MAX_PN_SEQS; Column-H- ) 
ConfigWrite( &(*ConfigPN_Codes)[Row] [Column], (void *)&PN Codes[Rowl[Columnl 
sizeof( Tlarge ) ); ~ J ' 

for( Row = 0; Row < MAX_CHNLS; Row++ ) 
ConfigWrite( &(*ConfigUW)[Row], (void *)&UW[Row], sizeof( Tlarge ) ); 
ConfigWrite( &(*ConfigCI), (void *)&CI, sizeof( AIC9001_CI_Type ) ); 
ConfigWrite( &(*ConfigTEST), (void *)&TEST, sizeof( Tsmall ) ); 

ConfigRead( &TempRefCounter, &(*ConfigRefCounter), sizeof( MB15E03_Re£CounterType ) 

fori Row = 0; Row < MAX_CHNLS; RowH- ) 
for( Column = 0; Column < 2; Column-H- ) 
ConfigRead( &TempCounter, &(*ConfigCounter)[Row] [Column], sizeofl[ 
MB 1 5E03_CounterType ) ); 
3 for( Row = 0; Row < MAX CHNLS; Row++ ) 

for( Column = 0; Column < MAX_PN_SEQS; Column-H- ) 
CQ ConfigRead( &TempPN_Codes, &(*ConfigPN_Codes)[Row] [Column], sizeofT Tlarge ) V 

-P for( Row = 0; Row < MAX_CHNLS; Row++ ) 

;f; ConfigRead( ATempUW, &(*ConfigUW)[Row], sizeof( Tlarge ) ); 

; ]f ConfigRead( &TempCI, &(*ConfigCI), sizeof( AIC9001_CI_Type ) ); 

ConfigRead( &TempTEST, &(*ConfigTEST), sizeof( Tsmall ) ); 



m 
□ 



} 



#ifodefCONFIG_H 
^define CONFIG_H 

******♦*♦******♦**********♦*♦*****♦**♦*♦*♦♦♦«,*«,,», 
I* V 

/* Configuration Parameter Module */ 
/* 

/* ♦/ 
/* File: ..\config\config.h */ 
/* Date: 99.10.27 */ 
/♦By: Arch */ 
/* Description: */ 
/* */ 

/* The Configuration Paramter Module facilitates reading and */ 
/* writing data structures from and to a serial EEPROM device */ 

/********************************^ 

//INCLUDES 

ffinclude <..\std_inc\cc_std.h> 
#include <..\std_inc\compiler.h> 
#include <..\chnl\chnl.h> 
#include <..\mbl5e03\mbl5e03.h> 
include <.Aaic9001\aic9001.h> 



// VARIABLES 

extern MB15E03 JtefCounterType (idata * const ConfigRefCounter); 

extern MB 1 5E03_CounterType (idata * const ConfigCoimter)[MAX_^CHNLS][2]; 

extern TIarge (idata * const ConfigPN_Codes)|>lAXj3HNLS]|>^ 

extern TIarge (idata * const ConfigUW)[MAX_CHNLS] ; 

extern AIC9001_CI_Type (idata * const ConfigCI); 

extern Tsmall (idata * const ConfigTEST); 

// PROTOTYPES 

void ConfigRead( void *Dst, void *Src, Tsmall Len ); 
void ConfigWrite( void *Dst, void *Src, Tsmall Len ); 



#endif 



#ifodef__H82128_ 
#define_H82128_ 

I* */ 



/* Ports and interrupts for the Hitachi H821 28 microcontroller */ 
/* */ 



/* Types */ 

typedef volatile char ICDR_Type; 

typedef volatile struct 

{ 

unsigned SVA:7; 

unsigned FS:1; 

const unsigned :8: 
} SAR_Type; 
typedef volatile struct 

{ 

unsigned MLS: 1; 

unsigned WAIT: 1; 

unsigned CKS:3; 

unsigned BC:3; 

const unsigned :8; 
} ICMRJType; 
typedef volatile struct 
{ 

unsigned ICE:1; 
unsigned ICIE:1; 
unsigned MST:1; 
unsigned TRS:1; 
unsigned ACKE:1; 
unsigned BBSYrl; 
unsigned IRIC:1; 

unsigned SCP:1; /* Write only!!! */ 

const unsigned :8; 
} ICCRJType; 
typedef volatile struct 
{ 

unsigned ESTP:1; 
unsigned STOP:l; 
unsigned IRTR:1; 
unsigned AASX:1; 
unsigned AL:1; 
unsigned AAS:1; 



m 

Q 



unsigned ADZ: 1; 
unsigned ACKB:1; 
const unsigned :8; 
} ICSR_Type; 
typedef volatile struct 
{ 

unsigned SWE:1; 
unsigned SW:1; 
unsigned IE:1; 
unsigned IF:1; 
unsigned CLR4:4; 
const unsigned :8; 
} DDCS WR Type; 

typedef volatile const char RDRJType; 
typedef volatile char TDRJType; 
typedef volatile char BRRJType; 
typedef volatile struct 
{ 

jii unsigned CA:1; 

£Q unsigned CHR:1; 

unsigned PE:1; 
!|j unsigned OE:l; 

£ unsigned STOP: 1; 

]. unsigned MP: 1; 

Q unsigned CKS:2; 

i'U const unsigned :8; 

fy } SMRJType; 

Ifl typedef volatile struct 

2 { 

u unsigned TIE: 1; 

unsigned RIE:1; 

unsigned TE:1; 

unsigned RE:1; 

unsigned MPIE:1; 

unsigned TEIE:1; 

unsigned CKE:2; 

const unsigned :8; 
} SCRJType; 
typedef volatile struct 
{ 

unsigned TDRE:1; 
unsigned RDRf :1; 
unsigned ORER:l; 
unsigned FER:1; 




unsigned PER:1; 

const unsigned TEND: 1 ; 

const unsigned MPB:1; 

unsigned MPBT:1; 

const unsigned :8; 
} SSRType; 
typedef volatile struct 
{ 

const unsigned :4; 

unsigned SDIR:1; 

unsigned SINV:1; 

const unsigned : 1 ; 

unsigned SMBF:1; 

const unsigned :8; 
} SCMR Type; 
typedef volatile struct 

{ 

I $ j| const unsigned : 1 ; 

' Q unsigned IICX1:1; 

H> unsigned IICX0:1; 

SO unsigned IICE: 1 ; 

■F unsigned FLSHE: 1 ; 

Jjj const unsigned :1; 

ll unsigned ICKS:2; 

} STCRJType; 

O typedef volatile struct 

ru { 

rU unsigned B 15:1; 

jjO unsigned B 14:1; 

X unsigned PI 3:1; 

~ unsigned B 12:1; 

unsigned Bl 1:1; 

unsigned B10:l; 

unsigned B9:l; 

unsigned B8:l; 

unsigned B7:l; 

unsigned B6:l; 

unsigned B5:l; 

unsigned B4:l; 

unsigned B3:l; 

unsigned B2:l; 

unsigned Bl:l; 

unsigned B0:1; 
} MSTPCRJType; 
typedef volatile struct 
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{ , 

unsigned B7:l; 

unsigned B6:l; 

unsigned B5:l; 

unsigned B4:l; 

unsigned B3:l; 

unsigned B2:l; 

unsigned Bl:l; 

unsigned B0:1; 

const unsigned :8; 
} PortType; 
typedef volatile struct 
{ 

const unsigned :5; 
unsigned B2:l; 
unsigned B 1:1; 
unsigned BO: 1; 
const unsigned :8; 
} Port5_Type; 

/* Interrupt vectors V 
#define ERI1 0x0001 50 
#defme RXI1 0x0001 54 
#defmeTXIl 0x000158 
#defineTEIl 0x0001 5C 



#ifdef GNU97R1A 



/* Register */ 
#define DDCSWR 
#define ICCR1 
#define ICSR1 
#define ICDR1 
#defme SARX1 
#define ICMR1 
#define SARI 



(*(DDCSWR_Type *) (0xFFFEE6)) /* DDC switch register 



#define 
#define 
#define 
#define 
#define 
#define 



ICCR0 

ICSR0 

ICDR0 

SARX0 

ICMR0 

SAR0 



(*aCCR_Type *) 
(*(ICSR_Type *) 
(*(ICDR_Type *) 
(*(SAR_Type •) 
(*aCMR_Type *) 
(*(SAR_Type *) 

(*aCCR_Type *) 
(*(ICSR_Type *) 
(*(ICDR_Type ♦) 
(*(SAR_Type •) 
(*(ICMR_Type *) 
(*(SAR_Type *) 



(0xFFFF88)) /* I2C bus control register */ 
(0xFFFF89)) /* I2C bus status register */ 
(0xFFFF8E)) /* I2C bus data register •/ 
(0xFFFF8E)) /* I2C second slave address register 
(0xFFFF8F)) /* I2C bus mode register */ 
(0xFFFF8F)) /* I2C slave address register */ 

(0xFFFFD8)) /* I2C bus control register */ 
(0xFFFFD9)) /* I2C bus status register */ 
(OxFFFFDE)) /* I2C bus data register */ 
(OxFFFFDE)) /* I2C second slave address register 
(OxFFFFDF)) /* I2C bus mode register •/ 
(OxFFFFDF)) /* I2C slave address register */ 



*/ 



#define MSTPCR C(MSTPCR_Type *) (0xFFFF86)) /♦ Serial timer control register ' ♦/ 
#defineSTCR C(STCR_Type *) (OxFFFFCS)) /» Serial timer control regiS */ 



^define 
#define 
#define 
#define 
#define 
#define 
#define 



SMRO 

BRRO 

SCRO 

TDRO 

SSRO 

RDRO 

SCMRO 



(*(SMR_Type *) 
(*(BRR_Type *) 
(*(SCR_Type *) 
(*(TDR_Type +) 
(♦(SSRJType ♦) 
(*(RDR_Type *) 



(0xFFFFD8)) /♦ Serial mode register 
(OxFFFFD9)) /* Bit rate register 
(OxFFFFDA)) /♦ Serial control register 
(OxFFFFDB)) /♦ Transmit data register 
(OxFFFFDC)) I* Serial status register 
(OxFFFFDD)) /♦ Receive data register 



ch0*7 
chO*/ 
chOV 
chO */ 
chO */ 
chO*/ 



(*(SCMR_Type ♦) (OxFFFFDE)) /* Serial interface mode register ch 0 



#define SMR1 
#define BRR1 
tfdefine SCR1 
#define TDR1 
#define SSR1 
#define RDR1 
#define SCMR1 

#definePlPCR 
#define P2PCR 
#define P3PCR 
#definePlDDR 
#defme P2DDR 
#definePlDR 
#define P2DR 
#defme P3DDR 
#define P4DDR 
#define P3DR 
#define P4DR 
#define P5DDR 
#define P6DDR 
#define P5DR 
#define P6DR 



(*(SMR_Type *) 
(*(BRR_Type *) 
(*(SCR_Type *) 
(*(TDR_Type *) 
(*(SSR_Type *) 
(*(RDR_Type *) 
(*(SCMR_Type 1 



(0xFFFF88)) /* Serial mode register 

(OxFFFF89)) /* Bit rate register 

(0xFFFF8A))7* Serial control register 

(OxFFFF8B)) /* Transmit data register 
(0xFFFF8C)) /* Serial status register 

(OxFFFF8D)) /* Receive data register 
) (OxFFFF8E)) /* Serial interface mode register ch 1 */ 



ch 1 */ 
chl */ 
ch 1 */ 
ch 1 */ 
ch 1 */ 
ch 1 */ 



(*(PortType *) 
(♦(PortType *) 
(♦(PortType *) 
(*(PortType *) 
(♦(PortType *) 
(♦(PortType ♦) 
(♦(PortType ♦) 
(♦(PortType ♦) 
(♦(PortType ♦) 
(♦(PortType ♦) 
(♦(PortType ♦) 
(♦(Port5_Type ♦ 
(♦(PortType ♦) 
(♦(Port5_Type ♦) 
(♦(PortType ♦) 



port 1 ♦/ 
port 2 ♦/ 
port 3 ♦/ 
port 1 */ 
port 2 ♦/ 



(OxFFFFAC)) /♦ Pull-up conlrol register 
(OxFFFFAD)) /♦ Pull-up control register 
(OxFFFFAE)) /♦ Pull-up control register 
(OxFFFFBO)) /* Data directon register 
(OxFFFFBl)) /♦ Data directon register 
(0xFFFFB2)) /♦ Data register port 1 */ 

(0xFFFFB3)) /♦ Data register port 2 ♦/ 

(0xFFFFB4)) /* Data directon register port 3 ♦/ 
(0xFFFFB5)) /♦ Data directon register port 4 * / 
(0xFFFFB6)) /* Data register port 3 */ 

(0xFFFFB7)) /♦ Data register port 4 */ 

) (0xFFFFB8)) /* Data directon register port 5 */ 
(0xFFFFB9)) /* Data directon register port 6 */ 
(OxFFFFBA)) /♦ Data register port 5 */ 

(OxFFFFBB)) /* Data register port 6 ♦/ 



#else 

extern DDCSWR Type DDCSWR; 
extern ICCR_Type ICCR1 ; 
extern ICSR_Type ICSR1; 
extern ICDRType ICDR1; 
extern SAR Type SAHX1; 
extern ICMR_Type ICMR1; 
extern SAR Type SARI ; 



extern ICCR_Type ICCRO; 




extern ICSR_Type ICSRO; 
extern ICDR_Type ICDRO; 
extern SAR Type SARXO; 
extern ICMR_Type ICMRO; 
extern SAR_Type SARO; 
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extern MSTPCRJType MSTPCR; 
extern STCR_Type STCR; 

extern SMR_Type SMRO; 
extern BRRJType BRRO; 
extern SCR_Type SCRO; 
extern TDRJType TDRO; 
extern SSRJType SSRO; 
extern RDRType RDRO; 
extern SCMR_Type SCMRO; 

extern SMRJType SMR1; 
extern BRRJType BRR1 ; 
extern SCR_Type SCR1; 
extern TDRJType TDR1 ; 
extern SSRJType SSR1; 
extern RDR Type RDR1 ; 
extern SCMRJType SCMR1; 

extern PortType P1PCR; 
extern PortType P2PCR; 
extern PortType P3PCR; 
extern PortType PI DDR; 
extern PortType P2DDR; 
extern PortType P1DR; 
extern PortType P2DR; 
extern PortType P3DDR; 
extern PortType P4DDR; 
extern PortType P3DR; 
extern PortType P4DR; 
extern PortType P5DDR; 
extern PortType P6DDR; 
extern PortType P5DR; 
extern PortType P6DR; 



/* Serial mode register 
/* Bit rate register 
/* Serial control register 
/* Transmit data register 
/* Serial status register 
/* Receive data register 



chO*/ 
chO*/ 
chO*/ 
chO*/ 
chO*/ 
chO*/ 



i\cucivc uciut icgiaicr en u / 

f * Serial interface mode register ch 0 */ 



/* Serial mode register 
/* Bit rate register 
/* Serial control register 
/* Transmit data register 
/* Serial status register 
/* Receive data register 



ch 1 */ 
ch 1 */ 
ch 1 */ 
ch 1 */ 
ch 1 */ 
ch 1 */ 



/* Serial interface mode register ch 1 */ 



/* Pull-up control register 
/* Pull-up control register 

/* Pull-up control register 
/* Data directon register 
/* Data directon register 

/* Data register 

/* Data register 



port 1 */ 
port 2 */ 
port 3 */ 
port 1 */ 
port 2 */ 
port 1 */ 
port 2 */ 



/* Data directon register port 3 */ 
/* Data directon register port 4 */ 
/* Data register port 3 V 

/* Data register port 4 */ 

/* Data directon register port 5 */ 
/* Data directon register port 6 */ 
/* Data register port 5 */ 

/* Data register port 6 */ 



#endif 



#endif 



#ifedefI8051SCI_H 
#defineI8051SCI_H 

^include <..\std_inc\cc_std.h> 

void i8051 Scilnit( void ); 

Tbool i8051SciRead( Tsmall *RxByte ); 

Tbool i8051SciWrite( Tsmall TxByte );' 

#endif 




#include <..\std_inc\cc_std.h> 
//include <..\std_inc\compiler.h> 
#include <..\mcu_def\i8xc32.h> 
^include <..\queue\queue.h> 
#include <.Ai8051sci\i8051sci.h> 



#if ( _I805 1 SCI_BAUD_GEN_TTMER_ = 1 ) // timer 1 mode 2. 
#if ( ( 2 * I8051SCI_BAUD ) > XTAL_FREQ / 12.0 / 32.0 ) 

#define RELOAD ( 256 - ( 2 • XTAL_FREQ / 12.0 / 32.0 / 1805 1 SCI BAUD ) ) 

#define SMOD 
#else 

#define RELOAD ( 256 - ( XTAL_FREQ / 1 2.0 / 32.0 / 1805 1 SCI BAUD ) ) 
#endif 
#endif 

#if ( _I805 1 SCI BAUD GEN TIMER = 2 ) 

#define RELOAD ( 65536L - ( XTAL FREQ / 32.0 / 1805 1 SCI_BAUD ) ) 

//define RELOADHJ (RELOAD/ 256) 
m #defme RELOADJLO (RELOAD) 

q #endif 

u 

m Tbool i805 1 SciTxBusy; 

hS /****************************************************************+****/ 

/* QUEUE_CREATE( Tx, 1805 1 SCI JTX_Q_SIZE ) */ 
Q /*■ ~ V 

m /* */ 

rU /* This invocation allocates memory and declares functions for +/ 

Ul /* a queue of characters 1805 1 SCI_TK__CLSIZE bytes long named Tx. */ 

/* Functions Tx Write and TxRead are automatically declared that */ 
/* work directly on this queue. The prototypes are as follows: */ 
/* V 
/* Tbool TxWrite( Tsmall Data ); */ 
/* Tbool TxRead( Tsmall *Data ); */ 
/♦ */ 
/* The write function writes Data to the queue, while the read */ 
/* function removes the oldest element from the queue and writes */ 
/* it to the location specified by Data. Both functions return */ 
/* booleans to indicate the success of the respective operation */ 

/* •/ 

QUEUE_CREATE( Tx, 1805 1 SCI_TX_Q_SIZE ) 

QUEUE_CREATE( Rx, 1805 1SCI_RX_Q_SIZE ) // similar to above comment. 
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/* i8051SciInitO 
/* 
/* 



/* This function initializes the module and associated hardware */ 
/* It uses either TIMER 1 or TIMER 2 depending on the value of the */ 
* -* 8051S CI ?AUD_GEN_ definition. The I8051SCI DOUBLE BAUD ♦/ 
/* definition will set the SMOD bit in the PCON register. " */ ~ 

void i805 1 Scilnit( void ) ' 



{ 



i805 1 SciTxBusy = FALSE; 



/* serial mode 2 (1, 8, 1). 
/* valid stop bit required. 
/* receiver enabled. 



*/ 
*/ 
*/ 



Queuelnit( Tx ); 

Queuelnit( Rx ); 

SCON_SMl = 1; 

SCON_SM2 = 1; 

SCON_REN = 1; 
#ifdef SMOD 

PCON |= 0x80; 
#endif 

#if (_I8051SCI_BAUD_GEN_TIMER_ = 1 ) 

TMOD = ( TMOD & OxOF ) | 0x20; I* timer 1 mode 2. 

TL1 = RELOAD; 

TH1 = RELOAD; 

TCON_TRl = SET; 
#endif 

#if ( _I805 1 SCI_BAUD_GEN_TIMER = 2 ) 
RCAP2H = RELOAD.HI; /* set relolul value. 
RCAP2L = RELOAD_LO; /* */ 

T2CON_TR2 = SET; /♦ start timer. */ 
#endif 

IE_ES = SET; /* Rx/Tx serial interrupt enabled. */ 



V 



*/ 



/************************ 
/* 

/*i8051SciReadO 
/* — 
/* 



*********** * * 1 + + 1 m m # fc 0 
*/ 



*/ 



******************< 



/* This function reads the next byte from the Rx queue (if */ 
/* available), and returns it to the location specified by RxByte. * / 



# 



/* It returns a boolean to indicate whether a byte was indeed */ 
/* available. */ 
/* */ 

Tbool i805 1 SciRead( Tsmall *RxByte ) 
{ 

retum( RxRead( RxByte ) ); 

} 

/* */ 
/*i8051SciWriteO */ 

/* */ 

/* This function writes TxByte to the Tx queue (if not already */ 

/* full). It returns a boolean to indicate the success of the */ 

I* operation. */ 

/* »/ 

Tbool i805 1 Sci Write( Tsmall TxByte ) 
{ 

if( !TxWrite( TxByte ) ) /* if no TxByte available... */ 
retum( FALSE ); /* return FALSE. */ 
if(H8051SciTxBusy) 
{ 

— DisablelntO; 

SCON_TI = SET; /* Start transmitter, force vector */ 

i805 1 SciTxBusy = TRUE; 

EnablelntO; 

} 

retum( TRUE ); /* return TRUE. */ 

> 

/*********** ************************************************** ^ji*****^ 

/* •/ 

/* i8051SciISRO */ 

/* */ 

/* */ 

/* This ISR services the receiver and transmitter flags. */ 

I* V 

interrupt [0x23] void i805 1 SciISR( void ) 
{ 

Tsmall TxByte; 



if(SCON_RI) /* if receiver flag... */ 

SCON_RI = CLEAR; /* kiU receiver flag. 
^RxWrite(SBUF); I* write SBUF to Rx queue 

if(SCON_TI) /* if transmitter flag... */ 

SCON_TI = CLEAR; /* Kill transmitter flag, 
ift TxRead( &TxByte ) ) /* if TxByte available... 
SBUF = TxByte; /♦ write TxByte to SBUF. 
else i805 1 SciTxBusy = FALSE; 



#ifodefHC594_H 
#define HC594_H 

#include <..\std_inc\cc_std.h> 

void HC594_Write( Tsmall Data ); 

#endif 




# 



#include <.Astd_inc\cc_std.h> 
^include <..\std_inc\compiler.h> 
#include <.Amcu_def\i8xc32.h> 
#include <.AHC594\HC594.h> 

//FUNCTIONS 

/***********************^ 

/* •/ 

/* HC594_WriteO */ 

/* y 

/* ./ 
/* This function performs serial data transfer to a 74hc594 */ 
/* buffered shift register. It writes a byte to the device MSB */ 
/* first It performs data clocking, device selection, etc */ 

void HC594_Write( Tsmall Data ) 

m i 

Q Tsmall NumBits = 8; 

l -g HC594__CS_N - ASSERT_N; 

% s while( NumBits- ) 



1 " 



i = I HC594_CLK = CLEAR; 

„ if( Data & 0x80 ) 

O HC594_DATA = SET; 

W else HC594_DATA = CLEAR; 

HC594_CLK = SET; 
Data «= 1; 

} 

HC594_CLK = CLEAR; 
HC594_DATA = SET; 
HC594_CS_N = !ASSERT_N; 

} 
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#ifiidefHC55181_H 
#define HC55181_H 

void HC55181_Init( void ); 
void HC55181_Run( void ); 

#endif 
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#include <..\std_inc\cc_std.h> 
#include <..\std_inc\compiler.h> 
#include <.Amcu_def\i8xc32.h> 
#include <„\status\status.h> 
#include <..\hc594\hc594.h> 
#include <..\hc55 1 8 l\hc55 1 8 1 .h> 

// DEFINITIONS 

#define RELOAD ( -(Tmedium)( XTAL_FREQ / 12 * HC55 1 81_UPDATE_TIME - 96 ) ) 
#define DEBOUNCE 60 //~15ms 

//TYPES 
typedef enum 
{ 

ASSERTED, 

DEASSERTED = ASSERTED + DEBOUNCE 
} HC55181JFilteredDetectType; 

ffi 

i-j typedef enum 

S { 

m VBL, 
t VBH 

S } HC55181_BatteryType; 

a typedef enum 

□ { 

rU NOT_RINGING, 

ru RING, 

^ RINGTRIP, 

S LATCH_CLEAR, 

u OFF_HOOK 

} HC55181_RingStateType; 

typedef enum 
{ 

LOWPOWERSTANDBY, 

FORWARD_ACTIVE = LOWPOWERSTANDBY + HC55181_MODE_STEP, 
UNUSED = FORWARDACTIVE + HC55 1 8 l_MODE_STEP, 
REVERSE_ACTTVE = UNUSED + HC55181_MODE_STEP, 
RINGING = REVERSEACTTVE + HC5S 1 8 1 _MODE_STEP, 
FORWARD_LOOP_BACK = RINGING + HC55181_MODE_STEP, 
TIP_OPEN = FORWARD_LOOP_BACK + HC55 1 8 1 MODE STEP, 
POWERDENIAL = TIP_OPEN + HC55181_MODE_STEP 
} HC55181_OperatingModeType; 





• 



// VARIABLES 

Tsmall HC55 1 8 l_Mode = FORWARD_ACTTVE | VBH; 

// FUNCTIONS 

void HC5S1 8 l_Init( void ) 

SrMOD = (TMOD&0xF0)|0x01; // timer 0 mode 1. 
TCON TFO = 1; // cause vector. 

IEJETO = 1; // enable interrupts. 



void HC55181_Run( void ) 

^ static HC55 1 8 l_FilteredDetectType FilteredDetect = DEASSERTED; 
static HC55l81_RingStateType RingState; 
Tsmall Mode; 
Tsmall RxStams; 

if( HC551 81_DET_N = ASSERT_N ) // if detect is asserted... 

FilteredDetect = ASSERTED; // filtered detect follows instantly 
else II else r ^ 

if( FilteredDetect != DEASSERTED ) // increment filtered detect up to DEASSERTED 

FilteredDetect++; 
StatusReadRx( &RxStatus ); // Get received status 

if( !( RxStatus & STATUS_RING_N ) ) //if line-device requests ringing... 

^switch( RingState ) // case ring state of: 

{ caseNOT_RINGING: // NOT RINGING 

RingState = RING; // initialize ring state to RING 

case RING: // RING 

HC55 1 8 l_Mode = RINGING | VBH; // select RINGING mode and VBH 
StatusWriteTx( OxFF ); // send "on-hook" status 
if( HC55 1 81_DET_N = ASSERT_N ) // if ring-trip occurred... 
RingState = RING_TRIP; // ring state <- RING-TRIP 
break; 

case RING_TRIP: // RING-TRIP 

HC55181_Mode = FORWARD_ACTTVE | VBL-JI cause latch-clear glitch 
if( HC55181_DET_N = !ASSERT_N ) // if latch-clear glitch observed... 
RingState = LATCH_CLEAR; // ring state <- LATCH-CLEARED 



TCON TRO = SET; 



// enable timer run. 



break; 



ase LATCH_CLEAR: // LATCH-CLEARED 

if( HC55 1 81_DET_N = ASSERTJN ) // if off-hook observed... 
RingState = OFF_HOOK; // ring-state <- OFF-HOOK 



break; 

case OFF_HOOK: // OFF-HOOK 

Status WriteTx( -STATUS J3FFJHOOKJN )jl send "off-hook" status 
break; 

default:; 

> 

} 

else // else 

{ 

RingState = NOT_RINGING; 

if( FilteredDetect = DEASSERTED ) // ifon-hook... 
{ 

Mode = VBH; // select VBH 

Status WriteTx( OxFF ); // send "on-hook" status 

} 

else // else 

{ 

„j, Mode = VBL; // select VBL 

□ Status WriteTx( -STATUS JDFF_HOOK_N);// send "off-hook" status 

U ) 

CG if( RxStatus & STATUS_TR_REVERSED_N )// if line-device requests TR normal. .. 

-F HC55 1 8 l_Mode = FORWARDACTTVE | Mode;// set slic mode to FORWARDACTTVE 

!iR else HC55181_Mode = REVERSE_ACTIVE | Mode^/else set slic mode to 

IT REVERSE ACTIVE 

r > 

a } 

ru 

fU interrupt [OxOB] void HC551 81_ISR( void ) 

W { 

O static Tsmall SineCntr = 0; 

p Tsmall Data; 



THO = RELOAD / 256; // reload timer. 

TLO = RELOAD % 256; 

SineCntr += HC55181_SINE_STEP; // increment sine counter. 
Data = 0x00; // if sine counter MSB set 

if( SineCntr & (HC55 1 8 l_MODE_STEP»l) )// Data <- 0x00 
Data--; // else Data <- OxFF 

Data A = SineCntr; // Data <- Data XOR sine counter 

Data &= ( HC55181_MODE_STEP - HC55181_SINE_STEP )jl Mask-off other bits 
Data |= HC5 5 1 8 1 _Mode; // add mode bits and set battery 

HC594_Write( Data ); // output all bits 

} 



^include <.Astd_inc\cc_std.h> 
#include <.Aaic9001\aic9001 .h> 
#include <.Achnl\chnl.h> 
#include <.Aconfig\config.h> 
#include <.Ambl5e03\mbl5e03.h> 



//DEFINITIONS 

/* */ 

/* CHNL_RATIOS( Chnl ) */ 

/* V . 

/* V 

/* This macro provides PLL divider ratio data for both the receive */ 
/* and transmit frequencies of the specified radio channel (Chnl) */ 
/* based on the parameters defined in the mbl 5e03.h file. */ 
/* */ 

S // VARIABLES 

MB 1 5E03_CounterType Cntr[2]; // Cntr buffers. 

CO 

//FUNCTIONS 

u /* */ 

\ /*MB15E03_SerialWriteO +/ 

□ /* */ 

ru /* */ 

P S /* This function performs serial data transfer to the device's */ 

ij /* synchronous serial port. It sends the NumBits of the MSB's of */ 

|£ /* Data. Data bits are transferred MSB first It performs only */ 

/* data clocking. Device selection and data latching is performed */ 
/* by an autonomous hardware signal. When the signal is low, */ 
/* the device is ready to accept data. The signal must be fed to */ 
/* INTO_N to allert the CPU of the opportunity to write data. */ 
/* The data is latched into the device when the hardware signal */ 
/* returns high. */ 
/* V 

/*************************^ 

void MB 1 5E03_Serial Write( Tmedium Data, Tsmall NumBits ) 
{ 

while( NumBits— ) 
{ 

MB15E03_CLOCK = CLEAR; 
if( Data & 0x8000 ) 
MB15E03J5ATAJ3UT = SET; 




else MB 1 5E03_DATA_OUT = CLEAR; 
MB 1 5E03_CLOCK = SET; 
Data «= 1 ; 

} 

MB15E03_CLOCK = CLEAR; 
MB 1 5E03_DATA_OUT = SET; 

} 

/* */ 

/*MB15E03_InitO */ 
/* */ 

/* */ 

/* This function initializes the MB15E03 device I/O */ 

I* V 

void MB 1 5E03_Init( void ) 
{ 

MB 1 5E03_INT_N = SET; // input. 

MB 1 5E03_DATA_OUT = SET; // idle state. 

MB 1 5E03_CLOCK = CLEAR; // idle state 

} 

/*************************** *************************************^*^/ 

I* */ 

/* MB15E03_ModeO */ 



/* This function initializes the MB15E03 mode of operation. It */ 
/* buffers the receive and transmit programmable counter data in */ 
/* preparation for rapid frequency programming. It programs the */ 
/* reference counter register, and programs the counter register * / 
/* for the first frequency used Tx/Rx for Master/Slave respectively. */ 
/* Finally, it enables INT0_N for falling edge sensitivity at high */ 



/* - 
/* 



*/ 




IE_EXO = 0; // INT0_N disabled. 

POWER_STANDBY_N = IASSERTN; // enable 4Vreg. 

ConfigRead( &Cntr, &(*ConfigCounter)[Chnl][0], sizeoff MB15E03 CounterTyoe ) * 2 
Cntr[0].N«=5; ~ 



Cntr[0].A «= 1 ; 
Cntr[l].N«=5; 
Cntr[l].A«= 1; 
MB15E03_SELECT; 

ConfigRead( &RefCounter, &(*ConfigRefCounter), sizeof^ MB15E03 JlefCounterType ) ); 
MB15E03_SerialWrite( *(Tmedium *)&RefCounter.CntrlBits, 4 ); 
MB15E03_SerialWrite( *(Traedium *)&RefCounter.R«2, 14 ); 
MB15E03_SerialWrite( REFCOUNTER, 1 ); 
MB 1 5E03_DESELECT; 
MB15E03_SELECT; 

if( Data = MASTER ) //if device is MASTER 

{ // transmit first 

MB15E03_SerialWrite( *(Tmedium *)&Cntr[l].N, 11 ); 
MB15E03_SerialWrite( *(Tmedium *)&Cntr[l].A, 8 ); 

} 

else // else receive first. 

{ 

MB15E03_SerialWrite( *(Tmedium *)&Cntr[0].N, 11 ); 
q MB 1 5E03_SerialWrite< *(Tmedium ♦)&Cntr[0].A, 8 ); 

M- } 

CO MB 1 5E03JDESELECT; 

-P TCONJTO = 1 ; // INTO_N falling edge sensitive. 

IP_PXO = 1 ; // INTO_N high priority. 

2 TCON_IE0 = 0; // INT0_N clear. 

, IE_EX0 = 1 ; // INTON enabled. 

□ } - . ---- - - 



ru 

in i* */ 

2 /* MB15E03JSRO */ 
/♦ */ 

/* */ 

/* This ISR services the INT0_N flag. When set, the device is */ 
/* ready to accept serial programming. The AIC9001_PLLSW line */ 
/* indicates whether the device is currently transmitting or */ 
/* receiving. */ 
/* " */ 

/***** ********** ***** ********** ************ *********** ****************/ 

interrupt [0x03] void MB15E03_ISR( void ) 
{ 

if( AIC9001_PLLSW = ASSERT ) // if transmitting 
{ // clock-in next rev freq. 

MB15E03_SerialWrite( *(Tmedium *)&Cntr[0].N, 11 ); 
MB15E03_SerialWrite( *(Tmedium *)&Cntr[0].A, 8 ); 

} 



else // else next xmit freq. 

MB15E03_SerialWrite( *(Tmedium *)&Cntr[l] N 1 1 )• 
^MB15E03_SeriaIWrite( ♦(Tmediuro »)&Cntr[l].A,' 8 ); ' 



t 

#include <. .\std_inc\cc_std.h> 
#include <..\std_inc\compiler.h> 
#include <.Amcu_def\i8xc32.h> 
#include <.Am93x6\m93x6ii> 
#include <..\i8051sci\i8051sci.h> 

void main( void ) 

{ 

Tsmall Count; 



m 
a 

m 



ru 



M93x6_InitO; 
i8051SciInitO; 
M93x6_Write( 0, 0x98 ); 
M93x6_Write( 2, 0x76 ); 
M93x6_Write( 3, 0x54 ); 
M93x6_Write( 4, 0x32 ); 
M93x6_Write( 1,0x10); 
for( Count = 0; Count < 5; Count++ ) 
i8051SciWrite( M93x6_Read( Count ) ); 
foi{ Count = 0; Count < 5; Count++ ) 
M93x6_Write( Count, OxFF ); 
for( Count = 0; Count < 5; Count++ ) 
i8051SciWrite( M93x6_Read( Count ) ); 



} 



Q 

ru 
ru 
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#ifhdefM93X6_H 
#define M93X6_H 

#include <..\std_inc\cc_std.h> 
#include <..\mcu_def\i8xc32.h> 

#define M93X6_MAX_COUNT 1000 

void M93x6_Init( void ); 

Tsmall M93x6_Read( Tmedium Adrs ); 

Tbool M93x6_Write( Tmedium Adrs, Tsmall Data ); 

#endif 



f 



/* */ 

I* Byte Addressable M93x6 Module */ 
/* */ 

/♦ */ 

I* File: .Am93x6\ro93x6.c */ 

/♦Date: 99.10.20 */ 

/*By: Arch */ 

/* Description: */ 

I* V 

/* This module allows byte addressable random access */ 

/* (reads and writes) of a Microchip 93xx serial */ 

/♦EEPROM device. */ 

/* */ 

/ft********************************************************/ 



//INCLUDES 

#include <..\std_inc\compiler.h> 
£J #include <..\m93x6\m93x6.h> 

5 // DEFINITIONS 

jp. Sdefine M93X6_SB 0x04 

sQ #define M93X6_OPCODE_SIZE 3 

i'U #define WRITEDISABLE (EWDS«( M93X6_NUM_ADRS_BITS - 2 )) 

H " #defmeWRITE_ALL (WRAL«( M93X6_NUM_ADRS_BITS - 2 )) 

L, #define ERASE_ALL (ERAL«( M93X6_NUM_ADRS_BITS - 2 )) 

#defme WRITE_ENABLE (EWEN«( M93X6_NUM_ADRS_BITS - 2 )) 

ru 

Ul // TYPES 

□ typedefenum 

□ { 

ALLADRS = M93X6_SB, 

WRITE, 

READ, 

ERASE 

} M93x6_OpcodeType; 



typedefenum 
{ 

EWDS, 
WRAL, 
ERAL, 
EWEN 

} M93x6_SpecialAdrsType; 
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II FUNCTIONS 

I* v 

I* M93x6_InitO */ 
/* */ 

/* 

/* This function initializes the module and device */ 

void M93x6_Init( void ) 
{ 

M93X6_SELECT = ! ASSERT; 

} 

f* */ 

I* M93x6_ReceiveO */ 
/* */ 

I* */ 
I* This function performs a synchronous serial transfer */ 
/* from the device's serial port to the MCU. It performs */ 
/* various hardware actions including device selection */ 
/* and data clocking. It reads and returns eight */ 
I* bits MSB first. It does NOT de-select the device */ 
/* */ 

Tsmall M93x6_Receive( void ) 
{ 

Tsmall NumBits = 8; 
Tsmall Data = 0; 



M93X6_DI = SET; 
M93X6_CLK = CLEAR; 
M93X6_SELECT = ASSERT; 
while( NumBits— ) 
{ 

M93X6_CLK = SET; 
Data«= 1; 

M93X6_CLK = CLEAR; 
if( M93X6_DO - SET ) 
Data |=0x01; 

} 

M93X6_DI = SET; 
return( Data ); 

} 



01 
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^**** *********************** ************************ ******* j 

/* */ 

/* M93x6_Transmit0 •/ 
/* */ 

/* */ 
/* This function performs a synchronous serial transfer */ 
/* from the MCU to the device's serial port. It performs */ 
/* various hardware actions including device selection */ 
/* and data clocking. It transmits NumBits of the MSB's */ 
/♦of Data. It does NOT de-select the device. */ 
/♦ */ 

/***************************************♦******************/ 

void M93x6_Transmit( Tmedium Data, Tsmall NumBits ) 
{ 

M93X6_CLK = CLEAR; 
M93X6_SELECT = ASSERT; 
Data «= 16 - NumBits; 
while( NumBits-) 
{ 



3 if( Data & 0x8000) 

M93X6_DI - SET; 
else M93X6_DI = CLEAR; 
M93X6_CLK = SET; 
j"U Data«=l; 

M93X6 CLK = CLEAR; 

O i 

jt§ M93X6_DI = SET; 

ru } 

ui 

□ /*********************************************** ***********/ 

□ /* */ 

/* M93x6_Read0 */ 
/* */ 

/* */ 
/* This function reads and returns a byte from the */ 
/* EEPROM location specified by Adrs. V 
/* */ 

/**********************************************************/ 

Tsmall M93x6_Read( Tmedium Adrs ) 

{ 

Tsmall Result; 



M93x6JTransmit( READ, M93X6_OPCODE_SIZE ); 
M93x6_Transmit( Adrs, M93X6_NUM_ADRSJ3ITS ); 
Result = M93x6_ReceiveQ; 



M93X6_SELECT = (ASSERT; 
return( Result ); 

} 

/* */ 

/* M93x6_WriteO */ 
/* */ 

/* y 

/* This function writes Data (byte) to the EEPROM */ 

/* location specified by Adsrs. The function returns a */ 

/* boolean to indicate the function's respective success */ 

/* V 

Tbool M93x6_Write( Tmedium Adrs, Tsmall Data ) 

Tmedium Count = M93X6_MAX_COUNT; 

£ M93x6_Transmit( ALL_ADRS, M93X6_OPCODE_SIZE ); 

£ M93x6_Transmit( WRITE_ENABLE, M93X6_NUM_ADRS_BITS ); 

;= e M93X6_SELECT= [ASSERT; 

hS M93x6_Transmit( WRITE, M93X6_OPCODE_SIZE ); 

fU M93x6_Transmit( Adrs, M93X6_NUM_ADRS_BITS ); 

M93x6_Transmit( Data, 8 ); 

JL M93X6_SELECT = {ASSERT; 

;=y M93X6_SELECT = ASSERT; 

m while( ( M93X6_DO = CLEAR ) && Count- ); 

O M93X6_SELECT= ! ASSERT; 

□ 

M93x6_Transmit( ALL_ADRS, M93X6_OPCODE_SIZE ); 
M93x6_Transmit( WRITE_DISABLE, M93X6_NUM ADRS BITS )• 
M93X6 SELECT = ! ASSERT; 



retum( Count > 0 ); 

} 



// -LNK8051.XCL- 

// 

// XLINK 4.44, or higher, command file to be used with the 805 1 

// C-compiler V5 .xx 

// using the -mt, -ms, -mc, -nun or -ml memory model 

// Usage: xlink your_file(s) -f lnk80511 

// 

// First: define CPU 

// 

// Revision control system 

// $Id: lnk8051.xcl,v 1.1 1999-12-08 09:18:54-06 mlockerb Exp $ 

// 



-c8051 

// If you have register independent code use: -D_R=0 

// (or 8,1 6,24) to choose the register bank used at startup 

j :0 -D R=0 
u ~ 

[,i 

£q II Setup "bit" segments (always zero if there is no need to reserve 

„P // bit variable space for some other purpose) 

W -Z(BIT)C ARGB,BITVARS=0 

'L> ~ll Setup "data" segments. Start address may not be less ' 

i«y // than start of register bank + 8. Space must also 

py // be left for interrupt functions with the "using" attribute. 

Ul 

G -Z(DATA)B_UDATA,BJDATA,C_ARGD,D_UDATA,D_IDATA=8 

O 

// Setup "idata" segments (usually loaded after "data") 

-Z(IDATA)C - ARGU_UDATA,IJDATA,CSTACK+20 

// Setup "xdata" segments to the start address of external RAM. 

// Note that it starts from 1 since a pointer to address zero is regarded 

// as NULL. 

// Note that this declaration does no harm even if you use a memory 
// model that does not utilize external data RAM 

-Z(XDATA)P_UDATA,PJDATA,C_ARGX,X_UDATA,XJDATA,ECSTR,RF_XDATA r XST 
ACK=1 



// Setup all read-only segments (PROM). Usually at zero 



-Z(CODE)INTVEC,RCODE,D_CDATA,B_CDATA,I_CDATA,P_CDATA^_CDATA,C ICA 
LL S C_RECFN,CSTR,CCSTR,CODE 5 CONST=0 

// See configuration section concerning printf/sprintf 
-e_smal 1_ write= Jformatted_wri te 

// See configuration section concerning scanf/sscanf 
-e_medium_read=_fonnatted_read 

// Load the 'C library adapted for the selected memory model 
// cl8051t , cl8051s, cl8051c, cl8051m, cl80511 

// Code will now reside on file aout.a03 in INTEL-STANDARD format 



t 




en 
□ 



/*****♦***************♦*****♦*»***************♦♦*****+*****'***********/ 

/* */ 

/♦ Millenium TelePath Line-side Device il ware */ 
/* */ 

I* *' 
/* This firmware implements the line-side functionality of the */ 
/* Millenium TelePath wireless POTS device. */ 
/* */ 

y**^******************************************************************/ 

#include <Astd_inc\cc_std.h> // standard CC types 
#include <..\std_inc\compilerJi> // compiler specific defines 
#include <..\chnl\chnl.h> // channel selection module 
#include <.Adsl706\dsl706.h> // CPU-supervisor module 
#include <..\led\led.h> // LED module 

#define CLOCK Pl_6 
#defineDATA PI 5 



void SerialWrite( Tsmall Data, Tsmall NumBits ) 
{ 

CQ while( NumBits- ) 

* { 

hO CLOCK = CLEAR; 

J if( Data & 0x80 ) 

H " DATA = SET; 

a r , else DATA = CLEAR; 

fu CLOCK = SET; 

fU Data«=l; 

m } 

O DATA = SET; 

Q } 

void main( void ) 
{ 

Tmedium Delay; 
/* 

P0 = OxAE; // make I/O safe. 
PI =0xEF; 
P2 = OxFB; 
P3 = OxFF; 
*/ 



P0 = OxFF 
PI = OxFF 
P2 = OxFF 



// make I/O inputs (safe). 



% 

P3 = OxFF; 

while( 1 ) 
{ 

ChnllnitO; 

SerialWrite( Chnl, 8 ); 
for( Delay = 0; Delay < 1000; Delay++ ); 
if( LED_N = ASSERT_N ) 
LED_N = !ASSERT_N; 
else LED_N = ASSERT_N; 
DS1706_ResetO; 

} 

} 
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#ifhdef LINE_INTF_H 
#define LINEJNTFH 

/♦♦♦♦♦♦♦♦♦♦♦♦♦♦«********»****»***»»***»»****************************/ 

I* *l 

/* Telephony Line Interface Module */ 

/* */ 

/* •/ 
/* File: .AlineintfdineintfJj *l 
/* Date. 99.09.20 *' 
/*By: Arch *' 
/* Description: 

/* The Telephony Line Interface Module controls the telephone */ 
/* line connected to the line-side device. It monitors the */ 
/* states of the ring-detect and tip/ring reversal-detect */ 
/* circuits and sends status nibbles that reflect these states */ 
/* to the remote device. It also interprets status nibbles */ 

2| /* received from the remote device and updates its control lines */ 

u! /* (on/off hook) to reflect these states. */ 

m f* v 

-F /* The Linelntflnit function initializes the module and its / 

/* respective control lines. */ 
ru /* */ 

/* The LinelntfRun function performs all module functionality */ 
!U /* and should be executed rapidly in the main loop. */ 

/* */ 



ru 
ru 
m 

□ #include <..\mcu_defd8xc32.h> 



void Linelntflnit( void ); 
void LineIntfRun( void ); 



#endif 



#include <..\std__inc\cc_std.h> 
#include <..\std_inc\compiler.h> 
#include <..\status\status.h> 
^include <..\Iineintf\lineintf.h> 

^* ********************** ********************* +++ * ++%1c++%3(t4ta|l>>#++3|tl|t!|C3>J , c ^ 
/* */ 

/* LinelntflnitO */ 
/* */ 

/* V 

I* This function initializes all line interface I/O. */ 

/* */ 

/********************************************************** f****^ 
void Linelntflnit( void ) 

{ 

LINE_INTF_RINGDET_N = 1 ; // input. 
LINE_INTF_T_R_REVERSED_N = 1 ; // input. 
LINE_INTF_OFF_HOOK_N = !ASSERT_N^/ line on-hook. 

o } 



ss: 
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/********************************************* ********** + ** + ** ++ ^ 

/* */ 

'J* /* LinelntfGetO */ 

/* */ 

/* */ 
□ /* This function monitors and debounces all associated line */ 

jij /* interface inputs (including LINE_INTF_T_R_REVERSE_N and */ 

ry /* LINE INTF RINGDET N) and formulates a status nibble ready */ 

|J1 /* for transmission to the phone-side device. */ 

/* */ 
/******************************** ***************^ 

Tsmall LineIntfGet( void ) 
{ 

static Tsmall RingCount - LINE_INTF_COUNT; 
static Tsmall FilteredRingDetectN = !ASSERT_N; 
static Tsmall TR_ReversedCount = LINE JNTF_COUNT; 
static Tsmall FilteredTR_ReversedN = ! ASSERT JSf; 
Tsmall Result; 

if( ( LINE INTF RINGDET N = ! ASSERT_N ) — FilteredRingDetectN ) 

if( FilteredRingDetectN = !ASSERT_N ) 

RingCount = LINE_INTF_COUNT; 
else RingCount = LINE_INTF_RING_RELEASE COUNT; 

} 



• •• 



else 
{ 

ifl( RingCount ) 
RingCount-; 
else FilteredRingDetectN = IFilteredRingDetectN; 

} 

if( ( LINE_INTF_T_R_REVERSED_N = IASSERT N ) = FilteredTR_ReversedN ) 

TRJReversedCount = LINEJNTFCOUNT; 
else 
{ 

if( TRReversedCount ) 
TR_ReversedCount-; 
else FilteredTR_ReversedN = IFilteredTRJteversedN; 

} 

Result = OxFF; 

if( FilteredRingDetectN = ASSERT_N ) 
Result &= ~STATUS_RING_N; 
l £ if{ FilteredTRJleversedN = ASSERT_N ) 

{2 Result &= ~STATUS_TR_REVERSED_N; 

eg returh( Result ); 

> } 
su /* 

! U Tsmall LineIntfGet( void ) 

r « 

; «= static Tsmall RingCount = LINE INTF_COUNT; 

ry static bit FilteredRingDetectN = ! ASSERTN; 

PU static Tsmall TR_ReversedCount = LINE_INTF_COUNT; 

IH static bit FilteredTR_ReversedN = !ASSERT_N; 

O Tsmall Result; 

a 



if( LINE_INTF_RINGDET_N = FilteredRingDetectN ) 
{ 

if( FilteredRingDetectN = ! ASSERTJN ) 

RingCount = LINEINTFCOUNT; 
else RingCount = Ll^_INTF_RING_RELEASE_COUNT; 

} 

else 
{ 

if( RingCount ) 
RingCount—; 
else FilteredRingDetectN = IFilteredRingDetectN; 

} 



if( LINE INTF T R RJEVERSED N = FilteredTRJleversedN ) 




t 



TR_ReversedCount = LINE__INTF_COUNT; 
else 

{ 

if( TR_ReversedCount ) 
TR_ReversedCount~; 
else FilteredTR_ReversedN = IFilteredTR ReversedN- 

} 

Result = OxFF; 

if( FilteredRingDetectN = ASSERT_N ) 

Result &= -STATUS JRJNG_N; 
if( FilteredTR_ReversedN == ASSERT_N ) 
Result &= ~STATUS_TR_REVERSED_N; 
return( Result ); 

} 

*/ 

/***********************^ 

/* */ 

/* LinelntfRunO */ 
/* v 

I* V 
/* This function writes the new line interface status to the */ 
/* transmit status process in order to relay this information */ 
/* to the phone-side device. It also reads the received status */ 
/* from the phone-side device and updates the line interface */ 
/* outputs (LINEJNTF_OFF_HOOK_N) to reflect this. */ 
/* */ 
/****************************^ 

void LineIntfRun( void ) 
{ 

^ Tsmall Status; 

// get outgoing status and write it 
Status = LinelntfGetO; 
Status WriteTx( Status ); 

// if new incoming status available, process it. 

if( StatusReadRx( &Status ) = STATUS_NEW_VALUE ) 

if( !( Status & STATUS_OFF_HOOK_N ) ) 

LINE_INTF_OFF_HOOK_N = ASSERTN; 
else LINE_INTF_OFF_HOOK N= !ASSERT N- 

} 

} 



r3 





/♦ *, 

/* Millenium TelePath Line-side Device ffware ♦/ 

/* 

/* */ 
/* This firmware implements the line-side functionality of the */ 
/* Millenium TelePath wireless POTS device. */ 
/* ./ 

#include <..\std_inc\cc_std.h> // standard CC types 
#include <..\std_inc\compiler.h> // compiler specific defines 
#include <..\chnl\chnl.h> // channel selection module 
#include <..\mbl5e03\mbl5e03.h> // IRF9xxx radio frequency synth module 
#include <.Alineintf\lineintf.h> // line interface module 
^include <Adsl 706\ds 1 706.b> // CPU-supervisor module 
#include <..\aic900 l\aic9001 .h> // DSSS transceiver module 
#include <..\pkt\pkt.h> // Config port packet module 

m #include <..Vm93x6\m93x6.h> // M93x6 serial EEPROM module 

Q 

i.A void main( void ) 

CO { 

»F DSl706_ResetO; 
Sj M93x6_InitO; 
|J PktlnitO; 
I ChnllnitO; 

q .LinelntflnitO; 

ry MB15E03_InitO; 

fU AIC9001_InitO; 

in MB 1 5E03_Mode( MASTER ); 

□ AIC9001_Mode( MASTER ); 

O AIC9001_ConnectO; 

EnablelntO; 

while( 1 ) 

{ 

LinelntfRunO; 

DS1706_ResetO; 

PktRunO; 

} 

} 
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#ifiidefMB15E03_H 
#defineMB15E03_H 

/* Fujitsu MB15E03 single VCO Phase-locked Loop Module */ 
/* y 

I* */ 

/* File: ..\mbl5e03\mbl5e03.h */ 

/* Date: 99.09.20 */ 

/*By: Arch */ 

I* Description: * / 

/* 

/* Fujitsu MB15E03 single VCO Phase-locked Loop Module provides */ 
/* an interface to the MB 1 5E03 device used in the ALFA IRF9xxx * / 
/* radio module. A call to MB 1 5E03_Init initializes the device * / 
/* I/O. A call to MB1 5E03_Mode configures the device registers */ 
/* for the appropriate transmit and receive frequencies. */ 
/* */ 
/* Reference Clock =16.384 MHz */ 
/* Resolution = 256.0 kHz */ 
jp I* IF =44.0 MHz */ 

•p /* Prescaler =64 */ 

ru /» v 

r* 

23 

py #include <..\mcu_def\i8xc32.h> 

rU ^include <..\aic9001\aic9001.h> 

•0 

W #define MB 1 5E03_SELECT AIC9001_Mode( SLAVE ) 

□ #define MB 1 5E03 DESELECT AIC9001_Mode( MASTER ) 

//TYPES 

typedef enum // CNT bit type for register selection. 

COUNTER = 0x0000, 
REF_COUNTER = 0x8000 
} MB 1 5E03_RegType; 

typedef struct // Control bits byte for reference divider register, 

unsigned :12; // LSB 

unsigned SW:1; // * Divide ratio for the prescaler (64/65 or 128/129) 

unsigned FC: 1 ; // * Phase control for the phase comparator, 

unsigned LDS: 1 ; // * LD/fout signal select 



t 

unsigned CS: 1 ; // * Charge pump current MSB 

} MB15E03_CntrlBitsType; 

typedef struct // Programmable reference counter type. 

{ 

MB15E03_CntrlBitsType CntrlBits;// * control bits 
Tmedium R; // * ratio 

} MB 1 5E03_RefCounterType; 

typedef struct // Programmable counter type. 

{ 

Tmedium N; // * ratio 

Tsmall A; // * swallow counter 

} MB 1 5E03__CounterType; 

void MB 1 5E03 Jnit( void ); 

void MB 1 SE03_Mode( M_SN JType Data ); 

#endif 

V* 
CO 
£ 



Q 
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#ifhdefMSG_H 
#define MSG_H 

//DEFINITIONS 

#define Msg (*(MsgType *)&PktBuf) 
#define MsgLength PktLength 
#define MsgRead PktRead 
#define Msg Write PktWrite 

//TYPES 

typedef enum { REQUEST, REPLY } MsgKindTyp* 
typedef enum { ID ATA, EE } MsgSpaceType; 
typedef enum { READ, WRITE } MsgDirType; 
typedef Tsmall MsgChkSumType; 
typedef struct 
{ 

MsgChkSumType ChkSum; 
MsgKindType Kind: 1 ; 
MsgSpaceType Space: 1; 
MsgDirType Dir:l; 
Tmedium Adrs; 
Tsmall Data; 
} MsgType; 

MsgChkSumType MsgComputeChkSum( void ); 



#endif 



« 

//INCLUDES 

#include <..\std_inc\cc_std.h> 
#include <..\std_inc\compiler.h> 
^include <.Ai8051sci\i8051sci.h> 
^include <.Am93x6\m93x6.to> 
^include <.Apkt\pkt.h> 
#include <.Amcu_def\i8xc32.h> 
#include <.Aaic9001\aic9001.h> 
#include <..\msg\msg.h> 

//FUNCTIONS 

MsgChkSumType MsgComputeChkSum( void ) 

Tsmall Count; 
Tsmall ChkSum = 0; 

for( Count = sizeof( MsgChkSumType ); Count < sizeoff MsgType ); Count-M- ) 
ChkSum ((Tsmall *)&Msg)[Count]; 
q return( ChkSum ); 

m 

-p void MsgRead( void ) 

£ ( 

Jj ( MsgLength != sizeof( MsgType ) ) || 

1 ( Msg.ChkSum != MsgComputeChkSumO ) II 

q ( Msg.Kind != REQUEST ) ) 

ry return; 

fU if( Msg.Space = IDATA ) 

m { 

Q if( Msg.Dir = READ ) 

° Msg.Data = *(Tsmall idata *)Msg.Adrs; 

else *(Tsmall idata *)Msg.Adrs = Msg.Data: 

} 

else 
{ 

if( AIC9001_RST2_N = !ASSERT_N ) 

IE_EX1 = CLEAR; 
i% Msg.Dir = READ ) 

Msg.Data = M93x6_Read( Msg.Adrs ); 
else M93x6_Write( Msg.Adrs, Msg.Data ); 
if( AIC9001_RST2_N = !ASSERT_N ) 

IEEX1 = SET; 

} 

Msg.Kind = REPLY; 

Msg.ChkSum = MsgComputeChkSumO; 





MsgLength = sizeof( MsgType ); 
MsgWriteO; 

} 



Q 

m 



O 



t •• 

• 1 » 

#include <.Astd_inc\cc_std.h> 
#include <.Astd_inc\compiler.h> 
tfinclude <.Am93x6\m93x6.h> 
^include <..\msg\msg.h> 
^include <.Apkt\pkt.h> 

void main( void ) 
{ 

PktlnitO; 

M93x6JnitO; 

EnablelntO; 

while(l) 
{ 

PktRunO; 

} 

} 



r */ 1 

I* Millenium TelePath Phone-side Device f7ware */ 
/* 

/* */ 

I* This firmware implements the phone-side functionality of the */ 
/* Millenium TelePath wireless POTS device */ 
/* */ 

#include <..\std_inc\cc_std.h> // standard CC types 

#include <..\std_inc\compiler.h> // compiler specific defines 

#include <..\chnl\chnl.h> // channel selection module 

#include <..\mbl5e03\mbl5e03 Ji> // IRF9xxx radio frequency synth module 

#include<..\hc55181\hc55181.h> //SLIC module 

#include <.Adsl706\dsl706.h> // CPU-supervisor module 

#include <..\aic9001\aic9001 .h> // DSSS transceiver module 

include <..\pkt\pkt.h> // Config port packet module 

#include <..\m93x6\m93x6.h> // M93x6 serial EEPROM module 

void main( void ) 
{ 

DS1706_ResetO; 

M93x6_InitO; 

PktlnitO; 

ChnllnitO; 

HC55181_InitO; 

MB15E03_InitO; 

AIC9001_InitO; 

MB 1 5E03_Mode( SLAVE ); 

AIC9001_Mode( SLAVE ); 

AIC9001_Connect(); 

EnablelntO; 

while( 1 ) 

{ 

HC55181_RunO; 
DS1706_Reset(); 
PktRunO; 

} 

} 



t •• 

#include <.Astd_inc\cc_std.h> 
#include <..\std_inc\compiler.h> 
#include <Aqueue\queue.h> 



/* */ 

/* QueuelnitO */ 

/* */ 

/* */ 

/* This function initializes a queue object. It zeros both the */ 

/* Head and Tail indices. */ 

/♦ */ 



void Queuelnit( void *Q ) 
{ 

((QueueType *)Q)->Head = 0; 
((QueueType *)Q)->Tail = 0; 

m } 
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#ifodefPKT_H 
#define PKT_H 

^include <..\std_mc\cc_std.h> 
#define PKT MAX B YTES 5 

extern Tsmall PktBuf[PKT_MAX_BYTES]; 
extern Tsmall PktLength; 

void Pktlnit( void ); 
void PktRun( void ); 
void PktRead( void ); 
void PktWrite( void ); 

#endif 
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^include <..\std_inc\cc_std.b> 
tfinclude <..\std_inc\compiler.h> 
include <..\i805 1 sci\i805 1 sci.h> 
#include <..\pkt\pkt.b> 

#define PKT_USE_VALUE_CHAR W 
^define PKT_END_OF_PKT_CHAR * ' 
^define PKTBUILDING 0x01 
#define PKT_USE_VALUE 0x02 

Tsmall PktLength; 

Tsmall PktBuf[PKT_MAX_BYTES]; 

void Pktlnit( void ) 
{ 

i8051SciInit(); 

} 

p void PktRun( void ) 

M= { 

CO static Tsmall Status = 0x00; 

»p Tsmall RxByte; 

sS 

jjj if( ! i805 1 SciRead( &RxByte ) ) 

'~ return; 

q if( !(Status & PKT_BUILDING) ) 

m( 

fU Status |= PKT_BUILDING; 

Ul PktLength = 0; 

9 > 

if( Status & PKT_USE_VALUE ) 
{ 

Status &= ~PKT_USE_VALUE; 
if( PktLength < P KT MAX B YTES ) 
PktBuf[PktLength++] = RxByte; 
return; 

} 

switch( RxByte ) 
{ 

case PKT_USE_VALUE_CHAR: 
Status |= PKT_USE_VALUE; 
break; 

case PKT_END_OF_PKT_CHAR: 
Status &= -PKTJBUILDING; 
PktReadQ; 



O 



break; 
default: 

if( PktLength < PKT_MAX_BYTES ) 
PktBuf[PktLength++] = RxByte; 

} 



void PktWrite( void ) 
{ 

Tsmall Count; 

for( Count = 0; Count < PktLength; Count++ ) 
{ 

switch( PktBuf[Count] ) 
{ 

case PKT_USE_VALUE_CHAR: 
case PKT_END_OF_PKT_CHAR: 

i8051SciWrite( PKT_USE_VALUE_CHAR ); 
default: 

i8051SciWrite( PktBuf[Count] ); 

} 

} 

i805 1 SciWrite( PKT_END_OF_PKT_CHAR ); 



#ifhdefQUEUE_H 
#define QUEUE_H 

yf* ***************************************************** ******** *♦***/ 

/* */ 

/* Queue Module */ 

/* ♦/ 

/* */ 
/* File: ..\Queue\Queue.h */ 
/* Date: 99.09.20 V 
/*By: Arch */ 
/* Description: */ 
/* */ 

/* The Queue Module provides queue services for 8-bit data. */ 

/* Queue objects are created at compile-time by invoking the */ 

/* QUEUE CREATE macro. This allocates the required memoty and */ 

/* declares the read and write functions within the user's code. */ 

/* This unusual approach was selected to avoid passing queue */ 

/* pointers to generic read/write routines resulting in slow code. */ 

/* */ 

/* Invocation of QUEUE_CREATE( <name>, <size> ) creates a */ 

/* queue object called <name> that can hold a maximum of <size> */ 

/* characters. Memory is allocated and functions <name> Write */ 

/* and <name>Read are declared. */ 
/* */ 

/* A queue object must be initialized before use by calling */ 

/* Queuelnit( &<name> ). */ 
/* */ 

/* Data are written to the queue by calling <name>Write( <data> ). */ 

/* Data are read from the queue by calling <name>Read( &<data> ). */ 

/* Both functions return booleans to indicate the success of the */ 

/* respective operation. */ 
/* */ 

^* ************************************ ********************** 



#include <..\std__inc\cc_std.h> 
#include <..\std_inc\compiler.h> 



typedef struct 

{ 

Tsmall Head; 
Tsmall Tail; 
Tsmall Datafl]; 
} QueueType; 



#define QUEUE_CREATE( Q, Size ) \ 
Tsmall Q[( sizeof( QueueType ) + ( sizeof( Tsmall ) * 10 ) )]; \ 
Tbool Q##Write( Tsmall Data ) \ 

{ \ 
Tsmall TailCopy = ((QueueType *)Q)->Tail; \ 

\ 

TailCopy++; \ 
if( TailCopy > Size ) \ 

TailCopy = 0; \ 
if( TailCopy = ((QueueType *)Q)->Head ) \ 

return( FALSE ); \ 
((QueueType *)Q)->Data[((QueueType *)Q)->Tail] = Data; \ 
((QueueType *)Q)->Tail = TailCopy; \ 
return( TRUE ); \ 

} \ 

Tbool Q##Read( Tsmall *Data ) \ 

{ \ 
m if( ((QueueType *)Q)->Head = ((QueueType *)Q)->Tail ) \ 

Jf p. retum( FALSE ); \ 

P *Data = ((QueueType *)Q)->Data[((QueueType *)Q>>Head]; \ 

CO ((QueueType *)Q)->Head++; \ 

-p if( ((QueueType *)Q)->Head > Size ) \ 

Sfj ((QueueType *)Q)->Head = 0; \ 

;^ retum(TRUE); \ 

} 

□ 

f\i void Queuelnit( void *Q ); 

ru 

J1 #endif 
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#include <. Astd_inc\cc_std.h> 
#include <.Astd_inc\compiIer.h> 
#include <..\aic9001\aic9001 Ji> 
^include < . Vstatus\s tatus .h> 

/******* *********************** ***************************************/ 



/* V 

/* StatusWriteTxO */ 
/* */ 

/* ♦/ 

/* This function writes status data to the AIC9001 for transmission. */ 
/* V 



/*************************************************************** + * ++ * + ^ 

void Status WriteTx( Tsmall TxStatus ) 
{ 

AIC9001 TxStatus = TxStatus; 

} 

y****** ********************************************* ***************^**y 



/* */ 

/* StatusReadRxO */ 

/* */ 

/* */ 

/* This function reads, filters, and returns receive status data. */ 

/* */ 



—/♦-It-returns one of two states to describe the nibble: */ 
/* * STATUSJJNCHANGED indicates that the nibble presented has */ 
/* been presented before as new data, */ 

/* * STATUS_NEW_VALUE indicates that the nibble has not before */ 
/* been presented. */ 

/* */ 

/*********************************************************************^ 

StatusStateType StatusReadRx( Tsmall *RxStatus ) 
{ 

static StatusStateType State = STATUSJJNCHANGED; 
static Tsmall Old = OxFF; 
Tsmall New; 

//Try 

if( !AIC9001_RxStatusRead( &New ) )// if no RxStatus to receive... 

goto ExceptionO; // do exception. 

if( New = Old ) // if unchanged. 

goto Exception 1; // do exception. 

if( ++State != STATUS_NEW_VALUE ) // if bouncing... 

goto ExceptionO; // do exception. 




State = STATUS_UNCHANGED; // else 

Old = New; // update Old 

♦RxStatus = New; // return new 

return( STATUS_NEW_VALUE ); // return new value status. 

// Catch 
Exception 1: 

State = STATUSJJNCHANGED; 
ExceptionO: 

♦RxStatus = Old; 

rerurn( STATUSJJNCHANGED ); 

} 



m 
o 

00 



ru 



a 

ru 
ru 
in 
o 



t 




o 

M> 
CO 

S 

ru 

□ 

ru 
ru 
ui 

D 
□ 



#ifridefSTATUS_H 
#define STATUS H 



*/ 



*/ 



*/ 



*/ 



*/ 
*/ 



/* Status Module 
/* 

/* 

/* File: ..\status\status.h */ 
I* Date: 99.09.20 */ 
/*By: Arch 
/* Description: 

/* */ 
/* The Status Module provides an interface to read and write 
/* status from and to the remote device. Status data comprise 
/* the four bits available in the AIC9001 spread-spectrum 
/* transceiver. Status written with die Status Write function 
/* is store directly to the AIC9001 module for transmission. 
/* It is not buffered in any way. This value will be repeatedly 
/* transmitted, once per frame, until it is rewritten with . */ 
/* a new value by a subsequent call. */ 
f* */ 
/* Received status is read by a call to StatusRead. The stream */ 
/* of received commands are queued and filtered to "debounce" */ 
/* any noise that may have been introduced in the transmission. */ 
/* WheiTa change in the received status passes through the filter, */ 
/* the function returns a STATUS_NEW result, else it returns */ 
/* a STATUS UNCHANGED result */ 
/* */ 

#define STATUS COUNT 2 



♦/ 
*/ 

*/ 

*/ 

*/ 

•/ 



typedef enum 
{ 

STATUS_UNCHANGED, 
STATUS_WAITING, 

STATUS_NEW_VALUE = STATUS WAITING + STATUS COUNT - 1 
} StatusStateType; 

#define STATUS_OFF_HOOK_N 0x80 
#define STATUS_TR_REVERSED_N 0x80 
#defme STATUS RING N 0x40 



void StatusWriteTx( Tsmall TxStatus ); 



StatusStateType StatusReadRx( Tsmall *RxStatus ); 
#endif 
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^include <„\std_inc\cc_std.h> 
#include <.Astd_inc\compiler.h> 
#include <.Amcu_def\i8xc32.h> 
#include <.Ai8051sci\i8051sci.h> 

void PutString( char * String, Tsmall Len ) 
{ 

while( Len~ && i805 lSciWrite( *String++ ) ); 

} 

int main( void ) 
{ 

Tsmall Data; 

i8051SciInit(); 
EnablelntO; 

PutString( " abcdef-", 8 ); 
while( 1 ) 

m { 

if( i805 1 SciRead( &Data ) ) 
{ 

i8051SciWrite(Data); 
if(Data='#') 
break; 

} 

} 

PutString( "\n\rBye! n , 8 ); 
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